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Introduction 



; In response to a directive from the Assistant Director for 
Science Education, Dr. F. James Rutherford, the Office of Rrpgram 
integration iOPI) initiated iVi December 1977, a planning effort' 
, in science education for early adolescence. Ais a part of >this 
effort, OPI assembled a panel of experts on important aspects of 
early adolescence. Each panelist was asked to: 1) write a short 
paperv outlining his or h^r perspective on early adolescence and 
reommendations to the NSF; 2) attend a meeting in , early May to 
discuss these papers and .generate a single .list of recommenda- « 
: tions; 3) review the panel leader's report of the meeting, gtad , ^ 
4) review OPTs recommendation and implementation papers. Experts , 
' were sought in the following -fields : math, science, and social 
studies curriculum, school management, career education, informal 
pduG^tion, societal perspectives,, and developmental psychology. 
In addition, OPI commissioned a research paper on the literature 
of early adolescence. Reviewing this paper was also a responsibil- 
ity of the panel experts. This vblume presents the panel's final 
report, the experts' papers, and the literature review. 

Based on these papers, and other external and internal consid- 
erations, the Directorate for Science Education is currently engaged 
in developing short and long range program efforts in .science educar^ 
tion for early adolescence.^* The emerging rapognitien that early 
Adolescence is a crucial period in science Education, both for the 
student and the future ofTscience, gives urgency and significance to 
^hese efforts. : > 

■ ■ ■ ** ^ ■ 

• . The Offi-ce of Program Integration gratefully acknowledges the 
contributions of the individual panelists. In particular, OPI 
appreciates the gracious and highly responsible leadership of Dr. 
y Paul DeHart Hard and the responsive* conscientious scholarship of 
Dr. Geneva D. Haiertel. 



Conrad G. Katzenmeyer 
Mary S. Rivkin 
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ler 



The Early Adolescence Panel was ^'^^•"Qr^ u/1tli 5fl® r^. „cibil^ty df 
^ 1) reviewing the current situation re^fr^dlj^ %e ^tT^^il'^^nf e^^^y ado 
cents, in the subjects of science, sodjl sj? 3;^>tMlcs.,and 2 
explohng ways to irriprove their education ^enc^h/°>i^enijj1^^^ 

forma (dut-of-schDol) contexts. It'1%Kl?n9 ^iS^sii^fS^vjdent Jh'\ 
the eirly adolescents in /^erican ^oci^^^^lT^^^^.P,^^ 



adoles- 
and 2) 

and, in- 



Through careful and systematic di'sc^s^^^^ P^li^L^einb^ if1«KSt sought 
to identify the problems. Questions. ^^t'iS re1!jff to^^'lSing thf * 



to ident fy the problems, questions, n^'"'' rei^;?^\tQ'?.^v^jW^ing the 
.education, of early adolescents. A second con^de'-f 'J^^jj if^^^^ ^ 
research (normative and pmn<^<ran. whe""© ^^"^car'y^^to v^^'SfJ^ a kho^.V 



base for making educational decisions on pJ^J^,*;^, 1s,,':°f'''^athe?*^^ 
signalizing specific priorities, for re5e«hek''!nrd^!f^^r-''®'' ''^^^ 
opted for a .^^^^ ^. ,j - <}^^n*^^*" * ^ 

,t«ward 6.duca ti on^ ^ J '^PbJSwfiine'' ' h« 

^'*spectrum of ^'''J^Kt S'^'^JJSu Hariri working wi<h 
include: ^esearch^^i^a;^, adoi^Sc^5? welopme^t; 



broad frontal.'.a^ 
(Appendjx Aire^ 
early adol^slqn 



has 
a 



rmal 
measure 



ude: ^eseai'che^K , irvaffo^^ScJ^e tn 
curriculum spdcTaJtS^^ip scienQe.'inathenia^ ^^nd ^^ci.yt J^i^^/reDrft 
sentatives frksc>S^VutHct^ ^".^^^1.1^^/^^^° 
education. .:;Ne©r^y al.f^the .p^nel members w^^^^ grent^ ^<ldSPar»other 
of experti^^ t6 our discuss iflns./ * ^'h . " 

- Thts Import -bf thejEftply, 1\dolescence CQ^^t^ef ^^b^^ . ^ 1) a set nf 
positlbD piers . XApfietidS B) prepared t>y t^^^S^Jemfe^s i^^ed ofl /^y et of 

Washington. inekt1ng;\2) ^ de'^Ti^^^^^ C St^Jhe conference 

and 3 recoSmendations for.pol^cy and a^tl^ ^inS Og^^^ tne jeiibL 

Fortlowing the .Wasfi1ngtoJ|- meetlja.^!^^; mff'.^^z ite o " 



^tion&. Fof] lowing the.Washlngton - 
t(rt*vise' their position papers and to 



j^search and development. A first' dra^-* ^t. paO^' s h^J^^^daftions ann- 
subsequent remarks by individual "lenib^r^J^s ^Jr^pf ft ^^ ISb^ t° eaJS 
participant. to critiqHe. This final 'reP?^t,.P;iutie5 t he "JJ and review^ 
of the panel's recommendations for a. S^ll^s 5W>?r<;^^ni®?dolescent edu 
sciences, social sci^ncesi/;in,.!he'n^tif?; ^ ''^ " 
oninittee report Is organizeiJ ^?\o So sej"0r,s first 
ts critical issued related *f "^^^ ^ti^ation of _ Jf^ adolescents 
s recoitinendatiorisjor, actions- ^^^^ secon^ ^^ar suggestion 
r increasing .the knowledge J ^b^t «fIiL^<loiSents through 
research and study. There is^n^-overlaP Of » ''fjn^ ihftwo sections- 
inhererit relationship bet^e^n^^dJcat^^'^^l l^sSes reseaf 



educa- 



ons 



as there .is an 
needs. 



s- 
rch 



A 
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The bosition papers (Appendix B) , written by individual panel meinbers , 
include' InTrio^TlTittiT^ces recommendations for research and development as they 
are perceived in terms of . the . s,pecial . interests of the author. The background 
paper on early adolescence (Appendix C) also includes research and policy 
^Ticoiiwendations. These are derived from an;analysis of the existinc] research 
and information ^nd evident gaps in essential knowledge. . , j. . ^ 

This docutner^t as a whole offers the beginnings of a framework fpr.the de- 
velopment 6f itnPboved educational oppoftuni.ties for the early adolescent. 
This is seen as effort to rtiaximize the intellectual and social potential of 
this age' group ar^d'to cio so in the context of the challenges and changes which 
now characterize ]ife and living in America. • 
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SECTION L ISSUES 
Jhe Early Adolescent as a Person ^ 

Much of what is known about early adolescence has been extrapol^*^^ "f^om 
studies of younger children or from studies of the adolescent. This ^''"'^^ Na- 
tion is of 'limited value when we seek to focus on the early adola$cen* .the 
developmental continuums We suspect that this absence of specific in'^^^atiop 
has led teachers and other adults to depend upon stereotypes, folKlC^^' P^^- 
sonal experience, and other dubious notions about. Who and what is th^ ®^*^ly 
adolescent? 

- There ar? two periods in a human life 'characterized by rapid and J^ten. 
sive changes along multiple developmental structures. One period is^^® ^'^^st 
three years of life and the other is a span time that falls typically °®t^^en 
the ages of^lO and 15 years. The second period is distinguished by ^^ni. 
.ple^ity of interpersonal changes and the extent of diversity between i"divi\. 
duals. The many areas of developmental changes that occur during ear^^ ^do^ 
lescence make it a unique and an identifiable age group. 

The panel members ?ee the need for the development of a. profile f^^^el 
from the information that is now known about early adolescence. The f^^^elv 
would include dimensions in such areas as biolog^j, psychology, lea^ni'^^» 
psycho-emotional, intelligence, interests, attitudes, aspirations, ciy5" 
functions, culture, family relations, etc, etc. There is also need the 
collection and organization of extensive demographic information on th^ early 
adolescent. Clata from Project Talent, and the National Assessment of E^uca/ 
tional Progress relative to early adolescence should be explored as W^'^ as 
; other sources of relevant information. However, it is already apparent that 
there is likely to be a deficiency in the knowledge base required for ad^^ 
quaite profile model of early adolescence. " ^ 

Rationale and Goals 

We need a rationale that encompasses the education of the early a^^oles^ 
cent. Such a statement targeted on the young. adolescent is emerging ^^^^ 
teachers and educators involved in the midfdle school movement. The r^^^onai^ 
is not broadly known and a societal consensus has yet to' be formed. 

^(^hat passes for an Educational rationale for ea'rly adolescence, ^ 
majority of schools, is either ab.stracted f^rom philosophies governing 
mentary or high school education, or some mixture of these separate g^^^a- 
tional units. The uniqueness'of early adolfescence' is not recognized, 
develppnjent of an appropriate conceptual framework should begin v/ith ^og^ 
nitive, psycho-social, and biological characteristics of the early adt^^^scent 
The rationale should reflect the secular trends which characterize th^ ^^oaa ' 
social realities of our times such a$, new career patterns, changes i"^ 
styles, shifts in family organization and parenting, new concepts of h^^^th 
and wellness, factors of social integration, the changing attributes the 
work/leisure relationship, and others." The sc>ipol curriculum and assO^'^ted 
educational resources can be valid only to the .extent- that they raflec* the 
characteristics of eatrly adolescence and social realities and recogniz^ ^^(^^t 
knowledge and which skills reprersenting various disciplines are most useful , 

The sciences, social , sciences, mathematics each have goals that a^^^^di^^ 
tinctive for their particular disciplines. There are interdisciplinary 9oals 



that overlap these subject areas and provide for interconnection^, s^^h ^^i 

1) reasoning (linear and systemic), logical thou9l>t and critical thif^M^gj 

2) coping capacities; 3) adapting to change; 4') Assuming self-m^fiagej^ht 
and responsibility; 5) stimulating career awareness; 6) using kn^^le^^^ in 

' various contexts; and 7) developir\g academic and social skills. ^ i 

The central idea is that educational goals need to be descy-'bed ^n^^ ^fe 
specific for early adolescence. ^ 

Critical Thinking 

Critical thinking as an educational goal is isolated here emP^^size 
only its importance as an outcome of teaching but also to call ^tteni^^Or^ iq 
changing notions of what this goal could mean. Recently there h^s b^^h an em- 
phasis upon "scientific thinking" or "scientific inquiry" as the ^'de^J^ or mos* 
acceptable form of thinking for scientists and citizens alike, "f^^e' J.^^I'luence • 
of Piaget's work has led some educatars and teachers to expect tl^^t ^^^al 
operational thought is a reasonable objective for most students 'in t^,^ lo-l^- 
year-old age span. Scholarship, research, and experience have bi^^u^*?^ ^ibout 
a questioning of the conventional "reasoning goal" as overly siit,(?l ir''^d and 
narrow in scope. 

The importance of, developing reasoning skills in young people i$ hot 
questioned, but the limited range of thinking styles now displayed i^ th^ 
middle/ junior high schopl curriculum is questioned. The panel i^^nibe^^ belieV^ 
that this goal as it is now stated in most educational literatub.^ ne^7^ to be 
revised and expanded to include a consideration of such attribut^^ 

1. dectsion making and concepts of risk \ 

2. nature of proof ' 

3. nonlinear and' natural forms of reasoning 

4. logical reasoning of various types (proposi tional , dial^cti^^^I) ^ 
fonnal ,.syllog.is.tic» sentential) 

•5. coping or adaptive skills 
6/ values, preferences, and prejudice in thinking 
It. seems evident that more attention needs to be given to tfie v^I^^'^ty 

ways used by people to deal with real -life issues and to attack /'^cu^'^^ht 

science/society problems. ^ 

Curriculum 

« ... — - - / 

/ • 

The school curriculum for the early adolescent shoUld be ur^^que this 
particular 'developinental Phase. Curriculums that now exist are ^^f'te^ .^xten-, 
sions of the elementary school program or a simplified version f^^h 
school course. To meet the diversity among students and among ^^^loo1^ €i wide 
. range of curriculum options is essential. . 

Panel members see the need for curriculum materials that ac^onw^'^^te the 
following factors and criteria: , 

1; Relate to the real world of the student botjjjas an indiV^du^' and 

-as a member of society. W 
Z. Prpvide for the great diversity among early Adolescents af^ons 
"in subject matter, learning styles, and levels of cognitive • "^llity- 
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' iaS^"^^ correctives for deficiencies in the basic skills (readinq, 

n«thejnatics, conmunl-cating) . 

nV^ particular attention to interdisciplinary connections, bridges, 
c. °^^'"laPS ai^ong subjects, disciplines and society. 

V^JJ^Ider the instructional modes likely to realize the goals and 
• ' J"^ent of the materials. , 

6. ^jcourage the integration of minorities into the regular science 
„ P'^gram. - ^ 

Pf?^' "Ambers expressed a general dissatisfaction with curriculum 
"'^tenj'jl.^^rently in comron use in schools for early adolescents. Among the 
^vitici^""? Were these: 

1- social and cultural validity. 

2* pj"® insensitive to student characteristics and needs. 
' ^' provide for a wide diversity, of learning experienced in 

various contexts. • 
4. Are unrelated to the real world, are often trivial, are overly ' 

P^ri/ctured and often meaningless. 
i' ii;:' *o atti^act the interest of students. 

°' ill ^ linear organization which may be an obstacle to effective 

'7' th^®^* considerations of values, ethics, or morals underlying 
Arp "^solution of major sciencie/social problems.' 
' ^' ?llh^^^^^^P^^"® based, neglecting the social interaction of the 
Do matter and its relevance to life and living. 
^' rar2°* accommodate the sub-cultures within a classroom, such as 

Fair* ^^x, and background. 
IQ' JgJ.' to respond to the full range of educational goals-*- ' 

^ u^ot^^ awareness, health management, assuming responsibility, 
^ x+hin °^ leiS4jre time and others, 
fv cchnnf^^^ °^ subject areas (mathematics, science, social studies) 
^''^ the there are particular issues and problems relative .to the 

^^vrlC^l"^ need to be explored. , 

A ''^''Holecr® ^'^^'^^^^ ^'^ve developed worthy curriculum materials for 

jMy^" thaf ® and these should be seriously studied for clues and general- 
'^fttio;*.7*J 1«y be useful to other schools. jher*e are also a few federally 
f!'|ipO''Jf,,iH k ^^'^l"™ pHograms designed specifically for early adolescents 
%t .® evaluated far effectiveness. 

Informal Education { 

tw. ^^*edN^^ out-of-school activities are essential to provide the best 
S^sib^J^ "^?*^0n for the early adolescent. There is a suspicion among some 
!JUcato»^;'-,-^"'tural anthropo,logists, psychologists, and sociologists that out-' 
oJ^sjchOj' •^'jrning accounts for more of what early adolescents know than is 
rjtned rnn«L^°'^^ curriculum. However the issue is viewed, there appears 
be a forma?S"s that more attention should be given to broadening and inte- 
|!;^tin9 d J.^' and informal learning. Informal agencies (4-H, scouts, "Ys," 
cJ^-) S of o2!'^*®s (museums, zoos, parks, human beings, etc.) do exist and \ ) 
ft?Uld b« V' Sfeater educational service than they are now. Of particular im- 
E?^tancf*,P;;jfPs the greatest, is the study of ways in which commercial and 
*'%1iC ^*''*'^ision can contribute more effectively to desirable educational gi 



goals 



for: 



It Is- espeqially important that th^ ^a^-l^ ^dciigscent has opportunities 

1. gr'eater access to adult role %de1^ is pi'ovided by parents and 
teachePS- 

2. rnore experience in cotiinuniV s^jc-ial ""^^e^ ^^a" can be provided in a 
school setting 

3*. out-of-school experience ar>d a^fiori^l '^'"'^periy P^^nned, to reinforce 

what yountj people are -expected to i^^^^ 
4. exploring the wdrk places of a^ult^^J^ become ^ware of career 



at yountj people are -expected to V^^^^ 
^..ploring the wdrk places of a^uU^ b^c^. 
pos'sibilities and the meaning ^^f w/g.^ 
The panel members agree that there i$ ^i^^^ f^r more coordination and 



Integration of school and conmunity lea^nind cK^°^rces- ^ ^^^^^ cannot learn 
everything s/he needs to know entirely from t^JJo ling. ^^at is leay^ned 
out of sqhool should be something more t:h^ni ^ ^"Hous- * ' 

\ Career gr iugajj^ 

. ■■ 

The nation-wide effort to improve tare/ K^^^atio" schools is of 

particular importance at the early adol^sceri^h^ of development. Most 10- 
15-year>old students have worked for pay ^nd "fl^ some i^^^ of what work means. 
What they need are opportunities both ^ class to become aware of 

the career opportunities available to th,ern. ^ . , 

The courses in the curriculum need to IJ^'^yzed fo"" careers that are 
relevant to a particular subject matter^ P/^p^'^iple, ali^ost every section pf 
a science'textbook represents the careey, eH^ ^ Cif sotneone who isolated the 
knowledge included on any particular to^ic. ta ' 

Career education is a responsibility o< iv^ch^g^s i" ^^®ry subject and 
should be one of .the contextual setting^ in ^ ' cg^^^-culum materials. 

. -I n s t r uc t i on_ ^ j.l'^-^h^ 

In developing new curriculum mater^jais u^g in the middle/junior high' 
school there is need'to relate teaching st^^*^,^^^^ to educational goals and 
modes of instruction to the learning stuies ''n'^a^teristi'^ of early adoles- 



cents. Currently the teaching strategics u^fgiifitih 1 0-1 S-Year-old^ students 
•Ts too inactive for the best results; %re VllJt Work would.be desirable. , 
. P^inel members identified a number ^jf l^^^'^^n^ and ^f^ching issues whic'h 
need critical, study, especially as they re^^ ^P^cifi'^^' to the earlxJfc 
Tescent . / ' ^ov., ' 

1. What are the inter*nal and ejttew)^ '^^^Uions which influence eaic^ly 
adolescent learning? . 

Are there differences in learhfa^ ^"^ ^*1es and disabilities' by 
subjects, by sex, ,by cultural ^rig^^Z ^""^ by different environments? 
What is the level of cognitiof\ tNt ^^c^^gps Reasonably expect ^ 
in young people 10-15 years ol,j? - . 

4. WItat are the ways of knowtng? ^nd ^ H the ""o'^ of memorization 
in the knowing process? , 

5. How effective are the various i^ird^ a support materials used to 
improve learning; such as game^, h^f ^alcula^o'"^' laboratory 
experiments, c^irtOons, etc.? 



2. 
3. 



6 ' 



6/ How can jnstruc±*en^l_pro grams be adapted to differences in learning 
^, ^ styles? - A . ^ 

^- 7. Can better methods for d^'agnosing learning problems' and for^valu- 
>;} ating stilident progiress be developed? , . ^ . 

, 8. Are there transitional learning ski.Tls that early adolescents need 
' to acquire as tihey move from the less formal elementa/y school 
\ curriculum to tf\e mor§^ structured (discipline based) curriculums 
. • "of the middle/junior high school? 
^'9. The, whale question ofrfliotivatiori is in need of ^serious stutiy. 
"The panel members recognize that considerable research has been 'done^on v 
some of these issuies but there ^'s a lack of synthesis of what is known and a 
near absence of focus on the early adolescent. We expept that'o'ther NSF 
panels will produce elabqrations and identify gaps in our knowledge about - ^ 
learning and we have therefore limited our reactions to a few crucial problems 
and issues. , . ' , ' > 

Teacher Education 

The preparation of teachers for schools attended by early adolescents is 
more by default than design. Although certification requirements are being 
developed in about half of the states, the middle/junior high school teacher 
is typically untrained for dealing with young adolescents. The situation is 
the same for school administrators. 

There are indications that the teacher problefii in the middle/i^nior high 
schools n\ay be worsening^. Some of these indicators are: 

1. y?^>'general decline in teacher interest in sustaining curriculum 

and instructional innovations 

2. a complacency about exploring a rationale and specifying goals 
- appropriate to the early adolescent 

3. inability to motivate the young adolescent and to maintain a 
suitable level of class discipline / 

4. an increase in the misassignment of teachers resulting from 
declines in school enrollments in the lower grades 

v^.' politi'ca.l pressures for budget cuts for the middle/junior high 
schools ' V ' 

The panel .members suggest an extensive program of inservice professional 
development at the middle/junior high school level. An important focus of 
this program would be understanding early adolescence.^ How to work with 
early, adolescents in terms of their unique characteristics is also seen as an 
important need. Another aspect of the program would be the dervelopment, 
adaptation, or use of appropriate curriculum materials. It will undoubtedly 
be necessary to improve the knowledge background of teachers in the subjects 
they teach, but this does not come first in teacher improvement. First is the 
development of an appreciation and a commitment to early adolescent education.^ 
It appears desirable that the curriculum of the mi^ddle/junior high schools be 
more interdisciplinary and this. will add another dimension to inservice educa- 
tion. 

There are effective' teachers of early adolescents and they should be 
studied for their characteristics and teaching style. There would be a larger 
number of effective teachers if they had curriculum options, differing in ' 



subject matter , and learning styles, and if they were instructed in how to rriake 
the Ijest use of them. / •' ' ' ^ ^ ' Aj 

. The panel recogmzes that it is difficult to get teachers to change arid 
this in '.itself should be an area of .study and research. There are many such 
studies but they are not specific to middle/junior high school teachers, whose 
needs and areaji of resistance are quite special. 

* Dissemination of Information 

r " and Resource Materials " ' 

The network df communication among. researchers on early adolescence,, 
between researchers and teaqhers, and within the educational profession itself 
is weak and uncoordinated. Only recently have several professional journals 
been initiated with a special interest in topics related to early adolescence. 
The ERK system ia the various subject fields is not^coded t6 deliver .informa- 
tion that is specifically relevant to early adolescence. Typically ttje?codi- 
ficatioft is elementary school or. early childhood and secondary school oT^ado- 
lesence. : Hopefully this situation can be chary^ed. The panel members see a 
need for a well RlanTied communication and dissemination network that is 
targeted on the early adolescent. ^ 

^ Validati on of Issues : . ' 

— , ■ — ^ y 

The Early Adolescence Panel recommends that the issues relevant to the 
education of early adolescents be revalidated kt five-year intervals. Included 
in this study should be an assessment of what has t^een or is being done by 
school and Federal agencies, professional societies, research associations, and 
other groups to further the education and well-being of early adolescents. The 
assessment should include action programs, theoretical irvsigl^ts, research proj- 
ects, and developmental activities. Demographic surveys on eahcly adolescents 
should be systematically carried on and at reguljir intervals. Without these 
purees of information the proposed validation of issues is likely ±o be little 
mor? than a frivolous activity. 
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ACTION PROGRAMS / '~r~^ 

There is a paucity of research focused on e/rly adolescents and their 
educational needs. What research has been reported is fragmented and 
scattered and requires a, synthesis to be of much practical use. There is, 
however, little value to be gained from synth|fesis studies unless they are 
ddne in terms of a relevant theory or jnodel^ The Panel on Early Adolescence 
identified a number of problems which requf^e more knowledge than is now 
available if they aire to |)e resolved, \ihiz is known, however, provides suffi- 
lent data for recommending extensive changes in the education of the young 
olescent. Panel members are of the opinion that the ed^ational problems of 
^ 10-15-year-old should be expitored.on a broad frontal beisis. "They also 
7ognize that in addition to current/modes of research, some nontraditional 
nd qualitative methods of investigation may be appropriate in some areas for 
attackiiig these problems. It is al/So recommended that a p^nel or panels be 
formed by NSR to further delineate and establish priorities f'or research and 
study. ^ ^ y : _ 

The panel. members in recomptfending the following research and policy ' 
studies do. so with the^recognitioil that the lists are not ^^(haustive. The 
lists da identify areas of co;<cern r^^jguiring more basic knowledge if the 
effectiveness of early adoll^^cent emicflition is to be improved; Some of the 
items are,al so. treated in"1;he Issues section of this report. 

V ' / Policy Studies 

~ther€ is need to develop a coherent theory or theories df earl^ adolescent 
development that/can serve; to focus and interpret the results of research. 

—The educational ra;l:ionale and^goals for the teaching of science, mathematics 
and social studies to early adolescents need to be reformulated and 
targeted for the early adolescent. . ' 

—A conceptual framework is needed to translate the results of researxh and 
theory development into curriculum and instructional practices. 

. Synthesis and Information Gathering 

—a synthesis of studies on cognitive^ styles of early adolescent males, females 
and subcultures (ethnic and regional) highlighting differences 

~a synthesis of the. research in early adolescence to provide a model profile 
of this phase of development 

~a summary of demographic information on early adolescents v/1th plans for the 
systematic collection of information and at regularly stated periods, for 
example, family structure, hea^lth, housing, recreation, delinquency, 
_ socio-economic status, etc. 

~a synthes+s and evaluation of information and research on alternative^ schools 
and programs developed especially for young adolescents 

Research%nd Case Studies 



relationship of "critical thinking'*- to teacher variables 



—natural forms of reasoning^used by early adolescerif s in contrast to formal 

reasoning / ' - 

—ability to use various styles of thinking (linear, systemic, formal, logical, 

decision making, problem solving) and preferred choices 
— levels- of formal operational thinjcing in various school subjects , such as 

science, social science, and mathematics 
—the impact of social changes on early adolescent development and problems of 

adjustment ' 

—capacities, proclivities, and agendas of teachers of science, mathematics, 
'and social studies that motivate them to teach innovative curriculums 

—external influences, peers for example, which motivate early, adolescent 
. ' interests in learning 

--internal conditions, self-esteem for example, influencing learning in earlv^ 
adolescents ^ ^^^^ 

—case studies of "effective" teachers of early adolescents '^'^ 

y--the role of work in life as it appears to the early adolescent i 

— pif^econv6jptional moral reasoning in early adolescence and its effefct on 
clas^oom behavior and learning styles 
/f^'-the fortns of valid and invalid thinking early adolescents use in negotiating 
problems of daily life 

--the acquisition by adolescents of tl^ social and physical inference, stra- 
tegies they use , . 

—the influence of developmental Stages and context upon learning different 
school subjects *' * 

-rthe effectiveness of concrete and of formal, thinking in dealing with inter- 
personal and science/social problems 

—early adolescence as a stage of development as it relates to major social 
and role changes in our society '^^^ ^ 

—peer influence as a support system for the^Hnnment of educational values 

—social perspectives of early adolescents int^raing adolescent alienation 

— studies of the classroom culture of early adolescents 

—studies* of "successful" school programs by trained eyaluators to isolate* 
curriculum and instructional principles that may have a wide application 

—studies of teacher perspectives and concerns about instructing early ado- 
lescents 

—studies of /what early adolescents learn froiii informal education sources 
(This study could beqin with a synthesis of what is known about tele- 
vision andTl earning. 5 

—studies of efrfective career awareness programs in schools 

—studies of classroom discipline problems and how they may be managed 

— teacherr as role models for early adolescents 

Development and Demonstration 

—curriculum modules focused on ethics and values that contrast^wi th anti- 
rational counter culture, or expressive values 

— the identification of careers related to subject areas of the m/jhs curri- 
culum for teachers and students 

—demonstration programs relating science, mathematics, and socia.l studies 
to work experiences in the community 
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-seminars^ for teacjiers on career concepts as they relate to curriculum and 
' instniction ' ^ 

-new curriculum de\^lopments appropriate for aV[ students with optiof^s for 
exceptional students and the science oriented 

rcurrieuluit? materials which relate to real-life and provide options for 

teachers; materials based on different rationales and requiring alterna- 
tive teaching styles 

-the establishment of demonstration centers in schools where new programs and 
practices may be observed . 

-the development of compensatory xurri(;ulum materials specifically for early 
adolescents 

. Action Programs 

-a wide range of conferences, panels, and symposia on early adolescence 
-the establishment of research Centers. for the systematic study of early / 

adolescence - / 

-the establishment of curriculum resource centers for the distribution of] 

materi-als useful with early adolescents J. 
the establishment of a communication network on early adolescence 
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Palo Alto, CA 

Director 



Panel Leader 
(Emeritus) 



Dr. Robert Barr, ^ 

'•Office of Teacher Eauqation 
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These eight papers were prepared . Iri refsjjonse to a request of the Science 
Education Directorate of the l^atlonal ' Science' Foundation las part of its 
conslderatlpn of curren;t atid possible future actlvftles yn science educa- 
tion for early a<Jole'scence. 7\hy opinions, findings', i^yjijjgl us tons or 
recortmendatloris expressed herein are those bf the authors and do not 
necessarily reflect the views of the jNatlonil Science Inoundation-. 
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fteurice Gibbons and colK^ 
Phi Delta kappa Task" Forc e 
Delta Kappa, 1976. 
B. frank Brown and colleagues 



feagues. ^^he m<,w .S^^rS^'v rr<iira tion: 



New York: 
James S 



ricGraw-Hiir, 1973. - — ' , 

_ Coleman and colleagues- Vpu+h'^J?ST>iLinn to .^^lifl*!lood 

...(Report of the Panel on Youth. o^^J^^^iJflggtdefJJ^s^^ ; 



Educat ion 



^Keporx OT tne panel on Youtn. o- -ne-^p^si^r-a^^ ^^J?nce "''vi 
Committee). Chicago: The Unive^sw c^'^^^So p^ie" 1974. 
Edgar Faure and colleagues.- LegJ^J ^0 B^UJlhe l,!!ih o f Ed 



I^i^cation 



^ . Today and ^Tomorrow . Paris: 'Un^^^oT^s^ic-. ^. 

5. John Henry Martin and colleague^- .f^.-j-^^toj^© 
' • High Schools and Adolescent Edu c^op;^^^ 
All oTtRgii~Fip5?HTe7TiHte^^ the ma- 

problems facing contemporary secondary scHQoi^^'* T|ese Poij, 'en , ^g^gg^^^^ . 
have be6n sunfnarized in a number of publi^^tiQ*, 1 . ^ . 

1, Learninq is often discontinuous and ij[l!:ment^. • u ^.^ ^-elates to 



2. 




4. 



High school students are isolate^ rhQ;;;^^eOP'^ -t; otu'rages, fr 
participation activities of tomrn'^^ity'iffe ^^^jer^^^ from 

meaningful work experiences. , . aonv,^'^'^' 
•Many aspects of secondary school 'ife g if^^/^op^. >e as 
tional experiences for young adu'^s. J'^a^t' niQf^^ia^^^^-, 
ences tend to prolong adolescenc^^ , /'-in 
In most high schools, students ni2^^ T^w d^^^Lr?^ Oi? »ny impoi^tance 
and receive no training fn tHe P';°^es:w decij^. r ai^ing-despite 
the f^ct that success in I1f* depehcj^^es ^^g's abi^fj J^J^ make 
appropriate choices. ^ 



s transi- 
ex peri- 



to 



See Phi Delta Kappa, Walkabout: A Second i^^.^atAr^^ev^^r Transition 
to Adulthood , unp^bTTifejpipi?-pfise;tl^ 

Force on Compulsory Education and Yo^^n y^^^^jfiO^ ^0 A<lJithood. 1977., 
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6. Student5'are Wituring physically as much as two and one half year's 
earlier that) 100 years- ago and -achieve the"ir legal majority much 
earliie^ as well. Intel.lectually and' psychologically, students 
also* mature much earlie^ than Just a few decades ago. Schools have 
done 1 ittle^ to accomnodate these changed rates of maturation^ 

7. High schoal students often develop adult attitudes and expecta- 
tions— "and ai^'e affected by adult social stimuli— but are not.. 

.. pfovidetl witfi adequate adult contexts in which to express them. 

8. Most adolescents lack a' sense of worth because the "work" given 

them is siniulated and results in little sense of personal accomplish- 
ment o^ conmunity service. • 
, 9. TOO many adolescents are. information-rich but experience-poor. 

10. Hi9h..school students often lack a sense of identity based on 

, compe'tej^ce, responsiibiljty., and independence. They are taught 
' about thesfe adult characteristics .by t are seldom given opportunities 

Torjeveioping them. • , 

11'. Large Consolidated. schools have inadequate cur^riculum or methodo- 
logical means for rec<i^gn.lzing individual needs or personality 
differer^ces. ^ « 
. d 12. Activit-jgs in school do not relate adequately to the real world 

away f->"om. School,^ a world in which these young people will shortly 
' ' be aske^ to enter as aduTts. : . ' ^ . 

13. A 9en^r^i curriculum geared to college preparation is'unsuitable 
for a iHajority of secondary school students. A majority of high .' 
school students do not go to college, 
in addition to the reports" already noted, the National Association of 
" Secondary Schoofl principals has also become increasingly active in this ^irea. 
In 1972» nASSP P^^blished a conference report entitled American Youth in the 
Wid-Seventie s, Which focused pn action-learning. More recently NASSP held a 
Wingspread Tonfehence on informal -learning and published a report."^ The i 
National Commission on Resources for Youth was organized to encourage the 
development of informal -learning programs, ai^d to disseminate information on 
exemplary progra»j,s. , • . 

The recommer^dations for t|jese programs have" grown out of a number of 
common concerns ^bout public education, such as 'the following: 

1. James Coleman has argued that th6 information-rich' environment of 
the contemporary multimedia society has rendered the "information- 
giving, function of schools obsolete. 4 Many others now urge that 
the role of schools must be redefined An order to utilize the 
resou»*Ces Of the community. ' 



American Y outlLIn the Mid -Seven ties. Conference Report of the National 
nCoirnvf^EtT'orfSS^ndary Educatio'n of the National Association of 
secondary S^f^oi principals, November 30- Wcember 1, 1972 (Reston, Va.: 

, National Association of Secondary School principals, 1972), 

"Action-Learning," Bulletin of .the Nati onal Association of secondary Schools . 
princiEals. S8(November 1974) : us^. ~~ ^" ~ 

■jameTTrpTSna!^, "^he Children Have Outgrown The Schools," National 
Elejjjpid^^^^ri^^ 16-21. 
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■ ' ^* assisting youth in the process of moving tdward mt^^'^^y 

... and adulthood, schools may be riefarding this process. Some observe^ 
believe that schoals invariably give stud en-ts little responsit'^^ity 
and few opportunities 'for making decisions, and that secondary 
schools continue to deal with youth as irresponsible ciiiid^en- Yet, 
simultaneously, youth has changed in a dramatic-fashion Society 
infact seems to be "dejuveail izing" our youth. ^ 
.^3. Schoals today have a tendency to isolate youth and increasingl-^ 
. separate them from significant contact with older adults, oth^'^ 
than parents and teachers.. Some concerned critics believe th^j- 
schools have contributed to the "decoupling" of th6 generations and 
- ^ acted as "social aging vats." 

4. In the past it has been assumed that all formal education shoi^V^ 
-take place in a single institution, the school.' Today n is 

recognized that there are many different kinds of learning, t^^^ 
may suggest, or even require, a'particular setting. Some reqi«''''e 
classrooms, but not all. . - — 

5. The social needs of our communities are becoming increasingly a^ute; 
crisis situations grow out of our jnajor dilemmas. Many would a'^QUe 
we can no longajp permit the schools to segregate the rich reso^^'^^ss 
of youth and ehergy from the needs of the day. Neil Postman 

• put it this way: 

America's, towns. and cities need all the help they can g^t'-^iid, 
, • in my opinion, most of them can no longer afford to Ibck up th^^"^ 

youth in , school buildings for twelve years. It is clear that ^^lults 
need help in creating livable. cMinities, and the great currijculunf 
question of the seventies is: Hov>,can we use the energy, irTtel^l- 
gence> and ideal isih, of the, young for purposes of social reconstruc- 
tion." 

The dysfunction between school programs and the demands of the soC'^l 
and biological jkransition of adolescents to adulthoodvhas contributed to a 
number of unfortunate educational side-effects: 

*A recent report by a U.S. Senate Subcommittee reported that public 
schools in the U.S. are spending mqre on violence, vandalism and 
school security than on textbooks.. 
J|*Recent documentation of youth alienation and suicide has generate^^ 
/ widespread concern. 
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For an interesting recommendation for action-1 earning as a method of 

assisting ybuthvin their transition to adulthood, see Maurice GibbO'is, 
"The Austral iar^iWalkabout: A Model for Transition to Adulthood," 
6 Delta Kappaii 55(May 1974) : 596-602. 

Neil postman, "The EGology. of Learning," EngVish Journal 63fApri1 1974)' 
63. For a proposal for a national conscription for all youth to 06"^^°^ 
action-1 earning~l^s a public service, see Theddpre Sizer, Places fo^ 

^ Learn i no , PI aces f on , Joy (Cambrid«e, Massachusetts: HarvdrTfirtivcrsity 
Press, 1973), pp. ^113-114. 



♦ScbooTs report all time highs in absenteeism, alcoholism, d''*J9 "^"^Use, 

school .disruptions, pregnj^cy, truancy, -and school drop-ou^^s, . 
♦Deblininq with test scores on SAT. . j K. 

♦Growing concern §ver lack of motivation among middle school ^nc nigj, 

, school students. > . 

■■ • V , • 

" . Rpcnmniendati nn for fmpr-ovinq Adolescent 
/, ■ '""''"Tra nsTtion to Adulthood 

Most all of the 'studies that have been made of- middle school^ an^ 
secondary schools in the United States, have recommended that^pubfice^ Mention 
invest far more vigorous efforts in the development of out-of-scri'JOl .yarning 
experiences. The National panel on High School and Adolescent . 

recommends:, ,- ' ^ . ^. ^ ,\^a 

"In sum, despite th6' numerous types of learning that c^r'.^njg'^f'e- 
quently liiust take place in the community or the 'real world, tn only , 
sanctioned educational experiences of jnost 12- to 18-year-oias ^^f^ting 
of formal .schooling with education is' not only functionally 'lac.Mmate 
but also. often damaging to individual development., Althougfi emp h'cal 
data on the specific result's of various nonacademic experi^r^^es N 
lacking, the problems stenming from the conventional secondary ?^nooT5 
inability to be all things to all a.dolespents are clear enoi^gh ^ 
warrant designing xomplementary educational approaches. JM^ tn p^nel' 
recommends that the U.S. adolescent education system actively i''Q»^9rate 
youth info the broader community by .providing a wide variety of MUof' 
school or 'experience-based' learning opportunities." . ) 

. The Panfel on Youth- of the president's Science Advisory Comni-ipte^. i ikewif^ 
advocates placing youths' in different roles from the student i^ol^. wn.-'.lh wil' 
involve J'leaY^ning through acft ion and experience, not. by being t^iJ3ht' ^ 

One other set of reconjiiendations that relates, to out-of-sc^^JOl ' amning 
experiences focuses on alternative schools. Most of the '"^jor v.^PorJ on 
secondary education mentioned earlier have indicated the need fof al^ ''native 
schools and alternative education settings. 

■ School Pr ograms Invo"lvinq Informal 
oFTi ut-of -School Learning 

Public schools have increasingly moved learning out of the ^las^%m and 
into the surrounding community. In the past, public schools opefate^ or^ 
assumption that all fomal education should take place.: in school J Ch an' 
assumption is no longer tenable. Authentic learning takes placg m v^^ious 



^The fducation of Adolesc ents. The final report and recommendatjons the 
— niiTETonrrTlnirorr^^ and Adolescent Education, (U.?^ G'^- ^irnment 

Printing office, Washington, D.C., 1976) p. 52. 
Coleman, Youth Transtioj l toJ\dulthood, p. 146. 
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ectives may require 




^Hmuf "^"9 activities has occurred. 

IV hompc^^°°^ found learning in airports, courtrooms, 

J^hera' fo^ i."^^^^^' and. hospitals. ,They are doing volunteer service work 
'■^ hotn^Lg g/^e aged, building houses, buying and sell.ing real estate and 



'« honi'^;_„ ageu, uuMuing nouses, ouying and seii.ing real estate and 
J^hduct^!:Lp^^"eologHcal digs. Others are learning survival skill s through 
h^^ert ,1^ 01^"'°"'^*^''" c'l'l'^^'ing and extended canoe trips... Classrooms have 
g^^nm'' hw °^ the school and located througfwut the country. Courses 
:N taU^"- bankers, carpenters, doctors, editors, lawyers, nurses, 
s ^mbe''^;^ *:;.^"d on and on. other schools bring the community into the 
Dk'^oo^ -onau"! Community volunteers, by staffing in-school classes with 
J^J'^fesS''" in- outside education and by developing cooperative programs 
laP^^^Ij^'ions, business associations and other private and professfonal 



Q. '•n ' All a:>buu la (. anu uiner privace ana proressToni 

di^ups- J^LLf^^ *^iese activities have tended to break down the artificial 
,v^hoto'"{^P^^^eeo life" and learning that has characterized public education 
^ the 

^§:hon^L^~rna_^ The specific types-^of action-learning experiences , 

. J irytro";^"°o1^ school , but a definite pattern of types of experiences 
^rVe ^ J^ac'f- National Commission on Resources for Youth has concluded 
tJ^t [nar^oi^^"?"-! earning programs occurring both in conventional and altera- 
e sCfJ^l'^Qo-^^^d youth in distinctly new roles. In a small book published 
pi the ^^Tn,,Jio". New Roles For Youth In Schobl- and Community .^ these new 
Tft^es YoM+t ai'e'defined as: Youth as Curriculum Builders. Youth as 
Cn^chei'^' prnl^ Coninumty Workers, Youth as Entrepreneur, Youth as 
f°'^uni*i ^'^°'^^em solvers. Youth as Communicators, and Youth as' Resources 

Tf^^^^-^i^Tr ^^'^gg^ Outdoors : The utilization of a natural setting as a 
ar^nTTn^j"l:^*'on^ has grown rapidly in recent years. School districts 
a^r^ss *I;n„„h "*r^ a""^ beginning to utilize J;he geographical assets of theii* 

. and 
students 
srooms. The 
I outdoor 
antagonisms. 

^^tiiofial ^°"?ission on Resources for Youth, New Rol es for Yo uth in the School 
, ai}iJ^^^-^^9m»^ (N6W York, Citation, lWVf7~ ■ ~ 
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A wilderness program was developeil '^t No'*}j!!*^ter*n Junior High School 
in Battle Creek, Michigan, in 1972-73 to all^^jJ-J^e racial .^"J class conflicts 
among students. The m>9^ was not onlv en^^J^^ enthusiastically by 
students. ,teachers, and parents, the school eKl^^per^^^^r a percent 
decrease-jln discipline referrals of a ra^vj^l f» r*"^.' , ,^ 

Thelrown School in Louisville, Kent;uc;ky' ,2^ ^ pub^c school alternative 
with an equal racial mix of black and whtt^ ^W^"^s on ^^e basis of volun- 
tary enrollment. Finding that school c^^s$^cf^y^^re r»ot the best P ace to 
try to deal 'With racial antagonism, the ^cW^^^^tf -^jeveloped a weekend 
outdoor camping program, especially desi^n^ V^^°'^front black aiid white 
students with entirely new situations, ^ttid^''^^ a^td staff /ound the 
experience to be extremely productive in trie racia' understanding, 

so the students developed their own proPcjs^l ^ a schoo' ^^"^P aid are 
approaching foundations in a search for fund^r*^ ^ " 

The Cambridge .Ri lot School in Ma^^ihus^*^,, taught .inner-city youth 
who were lackingrAcadonic skills the hechri^ch ^ fptdoor^ education, 
and then used these students as guides a\^d t^a ner^ more academically 
able students. The self-concepts of the. t^r/^.^st^dentsi'^P'^oved./ , 

In Grand Rapids, Michigan, a week-l^n^ <;^cr°^t ^ Royal culminates 
a series/ of weekend camping experiences, th^ t^'^P^out serves, as/an external 
reward which encourages students to work ofi H ^ucatio"ai sjcllls in the 
school's behavior modification program, caniP''"^ P»"ograni is designed 

to motivate academic learning. . / . ^ ,+u 

Probably ttie best known outdoor edu^aiitJ^nS °^^ani i?' J"tward Bound, with 
headquarters in Denver. Colorado. Outward B(?!/'^ h^s assisted schools through- 



out the country to develop programs that ^mh^ ^^th students and teachers 
in outdoor situationsiwbere they are fac^ sefcn,^pgly^ impossible tasks 
that call upon the^mstlroum in personal 't'^s^W^ individual perseverance. 



Learning in Unfamiliar Cultures : A number of u^Jo^ls developed action- 
1 earning programs that immerse school ag^ yo,)*" "'n cultures different from 
their own. Students at East High School ir iJ^^^P-have harvested beets with 
migrant workers, worked in welfare agenc^-e^, ^ J^f^ food i" soup lines, 
spent weekends on a Navajo reservation, "th Mexican Tamil ies, and 

collected garbage with city sanitation v^^rKer'^j^ Al| gucn activities are 
recognized with high school social studies cY^J^i in Lincoln-Sudsbury 
Regional High School near Boston, .students H^^gh five weeks with black 
inner-city families while working in soc^-al efJ^^^^s. The mner-city 
experience was followed by five weeks in rea[<)^nJ^^^^ settings in 
Connecticut and Nova Scotia where they v*^rM ^^mis, dairies, at 
maple syrup factories, and at organic fo^d cc^*^^^^tiyeS' 

Learning in Service Agencies : One of th^ rflo^^tk'^^^tlcal and potentially 
valuable action- learning experiences inv^jWe^ '^^;,Hse of secondary School ^ 
students as volunteers in various communsity^^nVj^^s and programs. Students 
volunteer their time and energy to work ^«rv h(?J*^^^a)s, homes for the aged, 
drug centers, mental health clinics, and oth/g '^^'al agencies. Some 
students have even organized their own a^erc^^^J^ off^'^ services within 
their conmunltlesx In Adams City High ^^myf^^^^^f^° ' students leave 
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school to work as tutors and teachers for second and third graders, thus 
providing elementary teachers with needed assistance. The Yorkville Youth 
'Council in New York City is another:_B);oqram theft uses adolescents as teachers 
and tutors. Student volunteers in Marion, Indiana, have become an important 
part of 'the staff at the local Veteran's Administration hospital. 

A number of drug programs throughout the country use high school students 
as counselors; some of these programs have been planned, developed and ''operated 
completely by high school age students. The National Commission on Resources 
for Youth, Inc. has identified four exemplary crisis drug centers utilizing 
student volunteers. 1 0 project Community in Berkeley, California, attempting 
to^ill the need left by "a faltering church and seriously ail ing school," has 
programs of human growth and understanding, a 'Cross-age-group learning programs. 
"Number Nine" in New Haven, Connecticut, is a crisis center that was designed, 
initiated, and implemented by youth. "Encounter" in New York City is a non- 
residential drug center designed to help people to cope and survive, despite 
easy availa^ljty of drugs on neighborhood corners. Another program in New 
York is "C/jmpass," a residential drug program. All of these pronrams, and 
many more like them, represent efforts of today's youth to deal with their 
problems^ by helping one another. 

Perhaps one of the most dramatic examples of the potentiality of youth 
volunteers ^s provided by the Community Medical Corps, organized in the Bronx 
of New- York City. In the early 1970s, a group of medical students recruited 
no high school students from 14 to 17 years^of age to assist in screening 
children in local tenements for traces of lead poisoning. The students were 
put through a rigorous orientation session, given white medical jackets, and 
■put to work canvassing neighborhoods and conducting blood tests. 8y*Wfe end 
of a summer program, the students had seen over 3,000 children and taken over 
2,000 blood samples. Over 2 perc^ent of the children tested were found to have 
dangerously high levels of lead poisoning. The following was written about 
the program: 

ffigh school age youngsters had proven that the/-could be depended upon to 
do difficult work. Many of them had come into the program originally with an 
awe of doctors and what they did. By, the end of the summer, the directors 
reported, "We had kids telling the doctors what to do. They had assisted with 
blood taking hundreds of times and knew the job as well or better than any 
doctor." The kids who worked here, all of the 110 kids, know more about lead 
poisoning than most doctors.'! 

• As a result of the program, many students are now determined to become 
nurses, teachers,- social workers, and doctors. The program exemplifies the 
fact that adolescents thrive on significant, meaningful w5rk. 

■ ■ 
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Sildred McClosky with Peter^iG^inbard, Youth Into Adults; Nine Selected 
^ Youth Programs (New York: National Commission on Resources for Youth, 
n Inc., 1974). . 
"ibid, p. 9r. 



Learning in the Professioral Community : Internship programs have proven to 
be one, of the most popular action-learning experiences. While many internship 
programs have a career or vocational emphasis, a large number of such programs 
emphasize social and academic areas. Stud^ents are moving into the professional 
community, working with leaders in private business, government, social 
agencies, cultural centers, and serving just about anywhere th^it professional 
men and women are at work. * A student from Herricks High School in New York 
City worked for one day each week at a research center studying with a doctor 
researching formations in the blood. In Webster Groves, Missouri, high school 
students work half-days in off ices' throughout the city and change positions 
three or four times each school year. In Grand Raptd^ Michigan, students 
work in local courtrooms and government offices and' even in mortuaries. Often 
these internship experiences are the core learning experience for youth. They 
usually take place during eleventh or twelfth grade, and usually run for an 
entire semester. The Brown School in Louisville has developed a program 
where students can complete all their academic requirements by the end of the 
eleventh grade. This enables, interested seniors to spend a year full-time in 
one or more intershdp positions.'( | 

While an increasing number of schools of all kind^s are establishing 
social internships in their local communities, there are two national programs 
that have been organized to assist local schools in developing effective in- 
ternship programs. Located in New York, the Executive High School Internship 
Program has developed a network of school districts in six states which 
participate in student internship programs. The program enables juniors and 
seniors to take one-semester sabbaticals from their regular studies to serve a.s^ 
special assistants to federal commissioners, judges, museum curators, and 
senior executives. The students spend *four days per week in the internship, 
and plan and conduct weekly seminars. , None of the participants is paid, but ^ 
all receive credit. A similar organization that offers schools assistance 
in establishing internships is Dynamy, Inc., located in Worcester, Massachusetts 

Learning from the Pa.st : A number of schools have involved secondary students - 
in action-learning projects that focus on preserving local history and. folklore, 
reconstructing past cultures, or recording oral history. Students in the 
Atlanta Public School s' Independent Study Program spend threie months away from 
school and gain full credit for work at an archeological dig preserving remnants 
of an ancient Indian culture. In Brooklyn, New York, students attempted to 
refute historians' contentions that residents of Weeksville, a black community 
in nineteenth century New York, were '^drunken, shiftless, and lived in shacks." 
Students worked in the midst of the- demol ition that preceded a Model City con- 
struction. They searched through foundations, in cisterns, wells and attics, 
behind mantelpieces, and between walls, looking for evidence of the Weeksville 
cjommunity. Material the students discovered indicated that many members of the 
black community lived in permanent and comfortable homes, dressed well, read 
extensively, and attended school. Some of the new information that the students 
found 'has been used by Encyclopaedia Britannica . 

In Grand Rapids, Michigan, a group of high school students investigated, 
wrote, and did the layout on a book aboutctheir city which was published and 
adopted by the public schools as a textbook. 
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In Rabum Gap, Georgia, an English teacher encdUraged students to go on 
Collecting tours through Appal achia, gathering knowledge about the folklore 
and culture of the area. The students recorded how to build log cabins, how 
to weave baskets, how to make traps and so on. The student activities have 
attracted such high interest that th&i-r- findings are now recorded in a number 
of major publication^ under the title of Foxfire. 12 similar enterprises have 
also been' developed by Alaskan students, Sioux Indians, Flathead Indians, 
Navajo Indians, and high <ichool students in several states, all of whom 
started their own publications focusing on local folklore an^ culture. 

Learning In Construction and Urban Renewal Projects : Students have also 
entered into action- learning projects designed not only to be financially 
rewarding, but also to be focused on beautifying and renewing their communities 
tn Denver, Colorado, a group calledy "Creative Urban Living" has negotiated 
;0fentracts totalling more than a quaker of a million dollars to build and 
refurbish houses, replace several blbcks of city sidewalks, and construct 
several mini-parks for the city. Th^ students keep records on banking, pay- 
rolls, bills, loans, and insurance, artd even pubUsh a newsletter. In Canton, 
Ohio, high school students have worked^for twelve years in a Candlelight 
Youth Corps, renovating houses of th^frandicapped, the elde^y, and the blind. 
Students also built a house and two SnTlexes and sold all CTree. Similar con- 
struction projects have been formed in Mollala, Oregon, in LaPuente, California 
in Indianapolis, Indiana, and in many other school districts throughout the " 
country. 

In Minnesota, a group called Teen Corps organized 350 teenagers to provide 
volunteer labor to worthy projects ardwjd the state. The students built five 
..summer camps for mentally retarded youtfiV^a home for juvenile delinquents, a 
social center at a migrant worker camp, and an inner-city park. In Sacramento, 
California, volunteers visit welfare recipients' homes, screen cases, and 
assist in* refurnishing and repairing houses. 

* ■ 

Learning on .the Road : A few schools have organized travel ingMearning exper- 
iences that combine academic study with on-site visitation and experience. 
St. Paul Open School students have traveled to the Dakota B^idlands and to the 
Gettysburg Battlefield to combine Geological and biologicat study with study 
of culture and history. In Lake/Geneva, Wisconsin, a group called the American 
Essence Traveling School offers a program for high school seniors and post- 
graduates in which young people spend nine months crossing the United States 
by rail, highway, footpath, inland waterways, and everwwagon trails. The 
program is designed as an in-depth immersion in America's heritage in the hope 
that the participants will gain a deeper commitment to the future based on a 
personal ,j^)5!a;reness of the past. Many schools, of course, have much less 
ambitious programs of weekend travel and summer experiences. ' 
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learning in the Political i^na : Encouraged by the student activism of the 
Tate 1960s and early 1970s and armed with the right to vote at age eighteen, 
some high school students have moved forcefully into the political area*. 
Students of East High School in Denver went to Greenwood, Mississippi, ta 
assist in voter registration. The Connecticut Citizens Action Group, the 
first affiliate of Ralph Nader's Center for the Study of Responsive Law, 
provided a model for youth participation in communities all across the United 
States. The students in Connecticut have conducted a statewide survey of 
food prices, developed an Earth Platform for election campaigns, and lobbied 
state legislators for a disposable bottle tax. And all this has been done 
after school and on weekends, without school credit. In other states, students 
are} participating in a pool of volunteer workers to gather information, con- 
duct surveys, and then utilize their information to influence voters, candi- 
dates, and legislators. ^ • . 

Another program that involves students in action-learning in the political 
arena is the Washington, D.C., Street Law Program. Offered as a high school 
course, the program is built around sixteen law students from Georgetown 
University^ho teach the "street law*' courses. The courses use discussion 
groups and special projects, and culminate with students conducting a simu- 
lated trial ^h a federal judge chairing the proceedings. Both the high 
school studerits 9nd the law students earn credit for this work. The program 
has become a model for such courses in other school districts. 

Students in the St. Paul Open School have a consumer action program 
designed to investigate consumers' problems and initiate correctional action. 

Learning in the World of Work : Career and vocational education offer almost 
unlimited opportunities for action-learning; an added incentive for secondary 
eductors is that such programs are supported by federal funds. The Office of 
Education has developed an Experimental Based Career Education that is much 
more than a terminal program for noncollege bound students and that is a far ^ 
cry from on-the-job training. Experimental Based Career Education defines 
careers broadly to mean "one's progress through life" or "life paths"- not a 
restricted nine-to-five segment of life. The program enabl es students to 
complete the last two years of high school by participating in extensive ex- 
periences, independent and group study, and many activities. Graduation re- 
quirements are based on survival competencies rather than course completion, a 
significant development. , - 

One of the Office of Education programs is located in Tigard, Oregon, 
the program enables students to leave school during the last two years for 
action-learning. During this time students attend no classes. They demon- 
strate their competencies in things it is assumed most Americans should know 
in order to function effectively in their daily lives. Each competency is 
judged by a specific community adult. Another impressive career education 
program is found at" Skyline Center in Dallas, Texas. In a school staffed by 
professional teachers and craftsmen, and utilizing skilled professionals 
throughout the community, students may survey as many as twelve career^op- 
portunities during one year. 

An important action-learning program that has been in operation for a 
number of years is the National Junior Achievement Program. In this program, 
students use consultants from the business community to assist them in 



28 



30 



organizing a business, producing and marketing a product, and generally * 
participating in the entire range of experiences associated with running a 
business. 

Action- Learn inq: Some Reservations 

While there is curraatly an increase in interest in action-learning, 
some cautions should be nigntioned. The following are major concerns to be 
taken into account: 

.1. Action-learning poses extremely difficult scheduling problems 

because the programs of public secondary schools were not designed 

( to prov.ide commynity-based learning. . -Consequently, action-learning 
often has been scheduled as supplementary to regular classroom 
work, or as a component for one particular course, or as independent 
study. Some schools provide semester-or-year-long "sabbatical 
leaves. Some proposals for action-learning have moved -in the 
direction of "high schooling without high schools" by advocating 
alternatives to school rather than alternative schools. Few 
schools have been^able to operational ize Edward Meade's suggestion 
that, the schools act as a "broker for sending youngsters to and 
from the 'real world of experience. ' "13 

2. The matter of legitimacy must still be raised. Many question 
whether or not these programs really belong in scljools even though 
the research available on action-learning is generally favorable. 14 

3. Many of the action-learning programs described earlier are very ' 
expensive. This poses a difficult problem. One response is that 
of the National Commission on Resources for Youth, which recommends 
that all action-learning should be financed through student projects 
to earn funds, i ' 

4. The most difficult problem of all may be the question of availability 
of opportunity. I All of^ the programs that have been described are 

- small; some are Ipnly pilot projects. What happens if all students— 
or even a major proportion of students— are to be involved? The 
organizational and administrative problems are mindboqqlingv^The 
added problem of finding available opportunities outside the school 
is also formidable. 

5. The question of accountability is a difficult one; A number of state 
- departments of education have begun to develop guidelines and accept 

credits for action-learning. Sometimes credit is tied to existing 
courses, tied to hours of participation, or dealt «»ith in an ad hoc 
manner. Yet much work is still to be done in the area of organiza- 
tion and administration if action-learning programs are to be 
carefully monitored and evaluated. 
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Weinstock, The Greeni ng of the High Schoal . p. 33. (A good example of a 
school acting as a broker is the Action Learning Center, Niles Township 
j4 High School, Skokie, Illinois.) ' - 
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Perhaps-the most potentially potent area of learning opportunities 
resides outside the usual interest of planned school programs. This areaMs 
the informal learning that occurs as young adolescents view television and 
movies, use-local libraries, participate in a wide variety of youth organiza- 
tions i.e., FFA, Scouting, etc. Such television specials as Roots, The 
Holocaust , and King , provide for powerful learning opportunities. National 
Geographic televTsion specials, Jacques Cousteau television specials, the 
Nova Series , and a variety of other educational programs likewise represent 
the finest in enjoyable learning. 

Increasingly, television networks are developing teaching materials to 
encourage teachers to utilize their products for classroom instruction. Youth 
today have calculators, electronic games, cassette audio and video recorders, 
cameras ... They are children of technology and h^ive steped into a new 
world filled with fun learning. To date, no one has seriously investigated 
the impact on all of this or the scientific learning of school youth. And 
ytfhile schools are increasingly using these dievices, programs, and activities 
in schools, much more needs to be done in exploring effective ways of utiliz- 
ing thein in the total learning program of young adults. Work also is needed 
in assisting teachers nn the utilization of these new aids to learning. 

Conc lusions and Recommendations 

All of the above school programs are ot could be developed at the middle 
school level, and all have dual impl ications^ for the area of science education. 
They offer unique opportunities for interdisciplinary components of science, 
social studies, and math education. They also offer the unique opportunity 
to relate theory to practice; to relate classroom instruction to the realities 
of the larger communitiy. They offer the young adolescent the opportunity to 
come in direct ccwitact with a variety of age groups, role models, and life 
situations. The Alternative School Programs and Action-Learning Programs 
demand personal choice and decision making and provide the opportunity for 
young adolescents to gain expedience and reinforcement in areas not usually 
dealt with in the school curriculum. ^ 

Rec ommendations : 

1. A more careful study of out-of-school learning experiences that relate 
to-science education shoyld be conducted to: ' 

determine effective programs 

• determine the impact of them on the young adults 

• identify effective instructional models in-this area 
identify necessary teacher skills and emerging instructional roles 

• identify problems and liabilities of out-of-school learning 
programs 

2. A new type of curriculum development is necessary to provide teachers 
with useful Instructional programs involving. Out-of-school -and in- 
formal learning experiences. This would include the development of 
models, procedures, and strategies, as well as printed instructional • 
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materials. Programs like the one developed at the Indiana University 
Social Studies Development Center for .the study of the school political 
system offers a useful model. - , ; 

A major program of teacher education should be developed to help 
teachers lear,n about out-of-school and informal learning experiences, 
and the skills and strategies necessary to utilize these experiences 
effectively. 

A major funding area could be the area of informal learning. In- 
creased attention "^uld be directed toward studying this very power- 
ful area in order jjb determine ways of providing more effective learn- 
ing experiences f^the young adolescent. 



Perspective and Recommendations for the 
Scleryce Education Directorate 

■ - ' * ■ • , * 

^ Diana Baumrind 

PERSPECTIVE , • 

1. A National Youth Policy: Critique 

A. Presuppositions 

, The recent proliferation of commission reports, critiques of these 
reports, and books on the subject of children's rights seems to Indicate a 
growing public concern with the problems faced by contemporary youth as well 
as with the problems they generate. The commission reports include the 
Panel on Youth of the President's Advisory Committee, known as Coleman II 
( Youth; ' Transition tK? Adulthood. 1974 ) , The Reform of Secondary Educati on 
established by the Kettering Foundation, B. Frank Brown, Chairman (1973), 
and the National Parrel on High Schools and Adolescent Education chaired by 
John Martin \( The Education of Adolescents , 1974). Critiques Include an en- 
tire Issue Of the School Review devoted to the Coleman II report, a series 
of reports put out by the Social Research Group'Of George Washington- Unlvfer- 
slty ( Adolescence Research Opinion and National Youth Policy: What We Know 
and ,WhaFWe 'flon't Kno w. 1976; C ontinuing Issues In Adolescence: A Summary of 
Current Transition to~Adulthood Debates , 1976), and a scholarly commentary 
prepared by the ftand -Foundation for- DHEW called Youth Policy in Transition 
(Timpane, Abramowltz, Bobrow, & Peiscal , 1976). The books on children's 
rights Include The Rights of Children prepared by the Harvard Educational 
Review (1974), Birthrights by Richard Farson (1974),. and Escape from Child- 
hood by John Holt (1974). 

The recent rash of qpmmlssi on- reports call for basic and sweeping re- 
visions In our educational and juvenile justice systems bat fall to provide 
theoretical or empirical justification for believing that these revisions 
would resolve rather than sustain the problems they address. The Institution 
most favored for social experimentation In the last decade has been the public 
school and the results. In nty opinion, have been counterproductive. For 
example, the extremely well -financed, widespread experimental ^alternatives t9 
traditional education In Berkeley were accompanied by poorer academic per- 
formance as measured by standardized tests, particularly among minority 
students, and by aggravated disciplinary problems. The permissive standard^ 
applledHo black children defied the stated preferences of black parents, eiu- 
cators and leaders who demand structured settings and firm classroom disci- 
pline. Berkeley Blacif Parents^ for Education presaged Jesse Jackson's central 
motif In PUSH by demanding th'at black students be placed only In structured 
, classrooms and that district staff stop making qonce'ss ions to their children 
for being black by demanding less of .them In the way of performance or good 
behavior. , 

Our nation's most radical educational Innovation, namely integration of 
the classroom by ability and subcultural background, has yet to achieve either 
of Its two stated objectives: to promote scholastic achievement among blacks 
and to reduc^ Interracial prejudice. And what psychological principles can 
be Invoked to suggest that It should accomplish either objective? The cogni- 
tlvely disadvantaged child competing with white middle-class children In 
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competence contexts whose standards he fails to meet predictably reacts with 
frustration, rejection of the learning context, and aggressive classroom be- 
havior. Black and white children are thrown together for the express purpose 
?^0f remedying the inferiorities of the former under conditions in whiQh these, 
inferiorities are highly visible and irremediable, in contexts where racially 
tpstigated violence cannot be deterfed or contained. Predictably, interracial 
prejudice remains rampant in our high srchools (Glock, Wuthnow, Paliavin, & 
Spwcer, 1975). 

, A rrtajor criticism of the commission reports just cited is that they des- 
cribe the situation of the white middle^class youth and use it as the standard 
for all. The consequences of initiating the reforms suggested are not exam- 
irtfed for subcultures defined by race, class, sex, or family structure. Dif- 
fet-ent-tearching strartegies, although not necessarily different substantive 
goals, may be required to teach science, and scientific metJiods to diverse 
subgroups. The composition of sections. If not classes, may require homo- 
geneity rather than "integration." 

Commission studies such as those cited are intended to bring to policy- 
makers the informed consensus of the intellectual community. But in fact 
there is no consjensus informed by social science findings. Rather report re- 
commendations ^ovi from a politically expedient tacit ideology whose presup- ' 
, positions are seldom stated or disputed. For 'example, radical innovative 
efforts have simply pV-esumed thpt comprehensive high school s.cannot succeed 
but smaller, decentralized ones can; that youths want and will accept more 
age integrati.on; that increased* participatory democracy and decreased adult 
authority will reduce alienation; that the more options young persons have 
the better the; outcome; and that early physical maturity is accompanied by 
commensurate social and emotional acceleration. These are all presupposi- 
tions that should be made explicit arvd subjected to theoretical analysis and 
empirical researc.h prior to being incorporated into oui» national youth policy. 

Utopian solutions that do not contend v^ith social realities cannot but 
fail. It is the mark of the. liberal reformer to deny two aspects of reality— 
scarcity, the social reality of which necessitates unequal reward for unequal 
merit; and the personal reality of evil , which requires effective deterrent 
.measures rather than a fatuous amiability towards every form of human miscon- 
duct, espe/cially when committed by juveniles. » 

B. Recent Social Polic ies 

AlthQugfh most young people negotiate the transition to adulthood without 
capturing the attention of social authorities, the greatly accelerated rates 
of adolescent criminal behavior, serious mental illness And suicide clearly 
justify the attention and public support the field of adolescent research and 
national youth policy is presently receiving. However, many critics, includ- 
ing inyself, dispute the thrust of certain social policy changes and comnission 
recommendations on several grounds. 

1. ^First, the current emphasis on children's entitlements and rights has 
precluded adequate ^ittention being paid to children's welfare and obligations. 
The social inovement in the U.S. that has as its worthy objective to grant more 
power to powerless adults has expanded without reason to include dependent 
children, thereby presuming against all evidence that children are the victims 
rather than the beneficiaries of adult sovereignty When social scientists 
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(e.g., in Coleman lU p. 118) refer to youth/as a "subordinate nation" and 
argue that youth constitutes an under privileged, exploited class of citizens, 
they promote" an attitude of victimization. / Social policies and programs 
affecting youths should instead promote a feense of personal agency and inter- 
nal locus of control and" a work ethic. I ^ 

2. Second, adolescent research fundling has shortchanged the needs of 
*©th the average young ^^person'^and the exceptionally competent, constructive 
youth. Full self-realization requires irjiternal locus of causality, a sense 
of personal agency, self-reflective action, and an autonomous sense of social 
responsibility. A scienti.fic attitude a/lso requires these personal charac- 
teristics. Outstanding ability and achievement deserve recognition and en- 
couragement. Indifference to individual achievement and merit denies the 
very uniqueness that gives worth to the individual . The context of unique- 
ness is given by acquired excellences, virtues and achievements, each of 
which is unequally distributed in any society and all of which mature with 
age. Science program goals must jnatch the abilities and achievement motives 
of their recipients. , 

3. Funds for Sidolescent research and development programs have been 
channelled reactively into crisis management, emphasizing destructively 
deviant youthful behavior, while support for research focused on basic de- 
velopmental processes has dwindled. The Channelling of money into science 
education 'for young adolescents is a step in the right direction. There is 
every reason to think that early "adolescence is a. proper stage of develop- 
ment to which to direct a program introducing scientific concepts and methods. 
^ 4. Dramatic historicaT fluctuations are receiving more attention than 

long-range secular trends from which they are not properly differentiated » 
(T.impane, et al., 1976). Crises associated with' historical fluctuations are 
likely to return to more typical patterns without major policy intervention,; 
while problem behaviors associated with secular trends require long-range, 
persistent efforts at a federal level . Dramatic historical fluctuations 
that were mistaken by many (most notably Charles Reich, Qreeninq of America , 
1970) for secular trends include the, extreme anti-authority attitudes among 
youth in the 1960's which were a direct result of reaction to the Vietnam war 
and draft and which subsided with the end of that fiasco. Two examples of 
secular trends not sufficiently addressed by the forementioned commission 
reports are: (a) changing sex roles;, and (b) the, psychological -effects of 
scarcity in a shrinking economy. Rejection of sex role stereotyping results 
in changing roles for men and women. Compensatory attempts to counter the 
reluctance of, adolescent girls to tackle mathematics and science facilitates 
such role change. Since scarcity of goods and services must. now be regarded 
as a permanent condition, exploration of the meaning and consequences of 
scarcity would make an excellent kernel around which to build a social science 
^program. The restrictions of finitude relative to want shouldbe faced and 
*their consequences examined by youngsters.' One such consequence of the econo- 
mic reality of scarcity is the requirement of unequal rewards for unequal 
achievement, (from each in accord with his ability; to each in accord with 
his deeds); no one of whatever age where scarcity is a rea^ty can be rewarded 
fo^ doing his own thing unless that thing is valued by others\^ 
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II. On the Mission of t)ie Science Education 
Directorate: Recommendations T 



A. Metastrateqic 

,} ; ^" o'^^er to use consultants such as myself most effectively it would be 
- 'desirable to clarify the following: (1) The relation of the Science Educa- 
. tion Directorate to other federal and NSF agencies concerned with education 
and social and behavioral problems and the extent of power delegated to the 
various agencies to determine educational policy and/or conjduct research; 
(2) The specific function of the research planning effort of which- the Early 
Adolescence Panel is a part, and how it coordinates with the functions of the 
■ other mne panels meeting simultaneously. What exactly are the decisions to 
be made? (3) The_specific role expected of each particular participant. For 
example, I im a specialist in socialization antecedents of social competence 
in children of different ages. I am not qualified to make "dollar specific 
recommendations" concerning Science Education programming and will not attempt 
to do so. 

In writing this paper describing my perspective and recommendations for 
the Science Education Directorate I would have liked to address a set of care- 

• fully formulated questions designed to fit my area of specialization thus 
assuring myself that my comments were on target and that t^e discussion at 

-the meetings would have an explicit focus. 

B. Epistemoloqical - 

I would like to propose a perspective on social reality to apply"^ to 
program development in science: If theories are to impact realistically upon 
practice, they must relate to concrete phenomena in their real contexts and 
interconnections. Abstract ideas and ideals concerned with purely hypotheti- 
cal circumstances (e.g., Kohlberg's stages of mora? reasoning) do not further 
that endeavor. To presuppose that any thing has a fixed nature, properties 
and cdurse of development apart from context and circumstarices is to think 
metaphysically. The mental measurement concept that there is a fixed quan- 
tity of intelligence is an example of such a metaphysical abstraction (which 
, is not to say that what an intelli'igence test measures is not highly predic- 
tive of concurrent performance in a stan^rd academic setting). The rela- 
tions among physical and social' objects a>e characterized both by binary 
opposition (either/or) and dialectical opposition (both/and). A "thing," 
be it an object oi^ an ideal, is a range of possibilities with discrete 
potentialities becoming manifest in particular contexts. Polarities such as 
assimilation and accommodation, freedom and necessity, discipline and auto- 
' notny. achieve meaning only in their mutual dependence. - Equilibrium is tem- 
porary while the unity of such ^opposites is permanent, reflected in conscious- 
ness as psychological conflict. That a given thesis is found to be insuffi- 
cient Is not a reason to assert that fts antithesis is thereby correct. If 
a thesis such as "children should be taught subject matter" is found insuffi- 
cient, one of its antitheses, that "children should be taught how to learn" 
Is not thereby correct.. An hypothesis synthesizing thesis and antithesis, 
for example, that "children should be taught subject matter using a strategy 
consistent with their stage of development and preferred cognitive* stvle" is 
an hypothesis more probably true. 
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rther, humans are not mere products of circumstances and upbringing but 
develop as a result of their own activity irt contending with their 
tances. It is not sufficient to place people in improved environments 
r to transform them., nor is it^ sufficient merely to elevate their ideas 
nent for an individual is a result of his or her acting uponjcircum- 
; ideas are derived fr:om that ^ictive process. Particularly in early ' 
snce it is more important for youngsters tO; engage in scientific think- 
activity than to learn a given body of scientific data. 
turation and training are two sides of a single process; the child 
> by being" trained. A valid understanding of individual differences 
icated on an understanding of the developmental regularities which 
t with ^ese differences. As. the cognitive developmental ists claim, 
nent, unlike growth, is qual itative'and discontinuous; successive trans 
)ns improve the adaptive^functioning of the individual; advanced stages 
5 differentiated and hierarchically integrated than previous ones ; and 
I given cultural and historical context there are ^predictable regular- 
1 a child's development of knowledge! However, there is good reason to 
other common presuppositions of social cognitive-developmental theo- 
jch as that there are culturally universal stage notion? that can be 
to cultures as well as to individuals. And it remains to be demon- 
that formal , operational thought is a necessary or sufficient condi- 
r becoming 9 good" person or a successful achiever, or that adolesrtents 
f have access to formal operations when stressed or implicate4/^ 
jrican science, particularly i,n education, has a counterproductive 
f to pose problems and solu|:ions dichotomously, and in metaphysical 
In response to the demands of policy makers, a group of scientists 
) "solve". a problem plaguing the country such 'as ethnic discrepMdes 
imic achievement. Solutions are presented whi-cKl^^i V td take irfto 
certain intransigent realities (e.g. , subcul tural differences in 
of cognitive abilities) and therefore necessarily fail to live up to 
:ions. The reaction to their apparent failure is to reject the sol u- 
totally false and propose the opposite as true. Thus fashions in edu- 
ire characterized .by periodic swings between "traditional" solutions 
Jical innovations," each totally rejecting the tenets and criteria of 
of the other; one-sided solutions are rejected in favor of their 
one-sided polar oppdsites. 

)ortant as 1. think adolescence is as an opportunity for accelerated 
I, I most definitely do not accept the notion popularized in the press, 
1 not in scientific journals, that experiences in infancy and early 
)d have little impact on later development.- The failure of most com- 
y education progrargg to live up to their ctaims do,es not justify the 
i assertion that intervention in the early years is not a precondition 
utilization of academic potential in adulthood. Nihilistic state- 
ised on the assertion of the null hypothesis may have journalistic 
>ut totally lack scientific merit. The fact is that there exist many 
ly successful (and underfinanced) preschobl intervention efforts such 
)lack-run Nairobi preschool center in East, Palo Alto that can and do 
)cially disadvantaged.black preschoolers to read and attend; there is 
:o believe that these gains can be maintained in a primary school run ' 
ig to the same principles. These successful efforts have not been 
sufficiently if only becaiuse those who do, don!t write. There is^rauch 



less evidence that academically backward ado^lescents can recoup their early * 
losses and no theoretical grounding for programs which have that as their 
objective. The notion of the "elastic mind" is Just that and nothing more. 
It cannot justify the application of learning methods in adolescence that 
failed to produce results in early childhood. The fact that evaluation 
studies fail to show success (e.g., of early intervention by academically 
orleinted programs) can not be taken as evidence that their opposite (e.g., 
late [adolescent] intervention by socially oriented programs) will succeed. 
Instead the characteristics of thtfse programs which have succeeded for a' 
particular subgroup (e.g., Nairobi preschool program) should be examined 
and principles induced by trained evaluators who can then recoimend community 
support for successful experiments. Specifically, teaching contexts that 
combine strict discipline, drill, and high expectations with a loving in- f 
spirational approach seem most successful with black (perhaps all) youngsters 
Necessary preconditions for success include supportive services for families 
and insistence on self-help and responsibility by families served. These 
are the characteristics recommended by Jesse Jackson in his Ope^-ation Push 
and by most black parent-groups, and chara/terize what appear to tie success- 
ful programs such as Nairobi. The same methods, however, may or niay not be 
effective with older children brought up ifi middle class homes with elaborar 
ted linguistic codes. 



III. Science Education Programs 



> A. Approach 



Efnphasis in early adolescence of science education programs should be on 
the process of scientific thinking, a^id logical deduction and induction. 
Dialectical (Hege iaji. Marxist) logic should be taught in addition to stand- 
ard (Aristotelian) logic as a way of encouraging non-rigid thought not de- 
pendent upon binary opposition. Prejudice may be associated with encapsula- 
^■'chotoinous categorizations such as good/bad, insider/outsider, and 
self/other. . Unfortunately, the majority of teachers lack training in scienti- 
fic and logical thinking. Courses at the college and graduate level should 
first be initiated and then methods of teaching scientific method to adoles- 
cents explored. Scientific method should be taught within the context of a 
general science .course such as biology or-human behavior. 

^In junior high school the range of cognitive styles, levels, and in- 
terests is probably much too broad to accommodate to integrated classrooms. 
Lectures couTd be given in integrated. classrooms , but the sections in which 
the process of thinking scientifically is explored will probably have to be 
separated according to cognitive style and stage. Despite its political un- 
popularity, segregated sections may be required; ideological presuppositions- 
should not be allowed to Interfere with accomplishment of important educa- 
tional objectives. • . 

Research Programs 

• ' 1 ' 

1. Studies of reasoning in situ by early adolescents: the role of ' 
formal operational thought. 'The forms nf vaiiri ^n„;.^^^ >^'^^ninj younj 
stars bring to beaf as they go about negotiating daily life should be studied 
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In situ. Structured discussion can be used to produce videotape records to 
analyze the cognitive processes used by adolescents to convince each other 
in practical discourse concerning controversial issues. Natural reasoning 
as contrasted with formal reasoning (see Braine, 1978) should be studied in 
students, and their teachers; there may be alternative routes for teaching 
logical thought. How do early adolescents with and without formal opera- 
tional thought reason naturally, what errors do they make, and by what al- 
ternative routes (if any) can they be taught the scientific methods? 

The acquisition by adolescents of social and physical inference strate- 
gies deserve focused study; this would have practical value as well as provide 
data to test information theories. Reasoning in situ requires many cognitive 
abilities in addition^ to formal reasoning (e.g., roletaking ability to see 
the perspective of another, attention to concrete detail and context in order 
to identify the appropriate rule to be applied, and ability to break set to 
avoid intuitional, traps. What is the relation of stage of physical (or 
moral) reasoning to the teadency, in situ, to fall into the logical "errors" 
described by Tversky and Kahneman (1971a, 1971b) and Ross (1977)? It would 
appear that the acquisition of formal operations does not secure the indivi- 
dual against such "errors" in prediction as correlation error (over-estimating 
cross situational consistency); or regression error (disregarding baseline 
rates in favo^ of dramatic exceptions). (I suspect that these "^o-call^d 
"errors" have survival value and therefore are not in fact errors.) The 
acquisition of cognitive strategies for efficient accurate problem-solving 
may occur via alternative routes in different individuals; the adolescent 
thinker may learn best when permitted to use his preferred cognitive style. 

A good deal is already known about the general characteristics of the 
adolescent as a thinker. Some adolescents, perhaps most, are still concrete 
thinkers and limited in their reasoning about events to immediate or past 
experiences; they have^ifficulty in coping wi1;h problems involving more 
than two. dimensions or^lations simultaneously. The adolescent, who has 
negotiated the transition betvJeen concrete and fomal operational thought' 
is. enabled to distinguish bi^tween the real and the possible, to hypothecate 
coptrary-to-fact possibilities. The extent to which adolesgehts* capacity 
for constructing systems of thoughts or theories which permit hypothesis 
formulation- and testing through independent manipulations of variables is 
actually utilized in academic and social problem sol ving, contexts remains to 
be determined. More empirical research concerned with formal operations is 
required tcJ determine whether formal operations ^"s in fact a characteristic 
potentially of all normal adolescents, even in Western society. 

(a) Under wRat, if any,' circumstantes do individuals who display formal 
operational thought on Piagetian tasks actually employ that stage of reasoning 
in situ? - ' 

(b) Hbw functional is concrete thought in solving hypothetical social ^ 
dilemmas by comparison with formal thought? Is it possible to develop routes 
other than format reasoning (e.g., interpersonal reasoning using role-playing 
skills) that are equally successful in solving social problems requiring 
reasoning about real -life interpersonal encounters or social scientific prob- 
lems? While' propositional logic may be essential in solving scientific prob- 
lems in physics and chemistry, it may be insufficient even there. Social 
reality is not characterized by either/or properties or linear relations; 
therefore formal logic may not suffice, to negotiate social reality. 
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2. The characteristics of early adolescence as a stage require study . 
Early adolescence is a period of major stress, biologically, cognitively, 
and psychosocial ly. "Major biological changes radically alter body che/nistry 
and appearance. The early adolescent must adapt to a new stage of social ' 
reality, leaving the relative security of grade school for the demanding and , 
heterogeneous environment of junior high school. Major role changes take 
place as dependency upon parents is relinquished and peers become more salient. 
A new set of normative reference groups, values, and behaviors develop. Inno- 
vative educational programs require adaptation to the range of characteristics 
of the target group. 

(a) Early adolescen^ is a period of extreme self-conscioujness and 
change in body image (e.g*, Simmons, Rosenberg & Rosenberg, 1973). .Our on- 
going research suggests that girls; are particularly vulnerable and insecure 

a^ a result of their ex<^uisite self-consciousness. An anxious child afraid to 
talk in class or be made fun of obviously will have trouble learning in the 
average classroom. How can threat to self-esteem resulting from increased " 
body consciousness be reduced (e.g., by sitting around a table and not having 
to rise to speak)? 

(b) Identity formation (Erikson, 1959) is the outcome of adolescent fix- 
perimentatijan with different lifestyles, resolution of bisexual conflicts and 
emancipation from childhood dependency eventuating in crucial decisions con- 
cerning school, love, and work. u How changing values concerning sexual be- 
havior and gender role affect adolescent identity formation, and indeed what 
constitutes identity formation in v^arious subgroups, deserves study. 

(c) Adolescence is a life-stage characterized by tension and suffering 
but without adequate inner resources to cope with pain. The negative forms 
'that attempts at coping may take, including substance use, acting out, «nd 
withdrawal, deserve continued study, as do alternative adaptive forms of 
coping such as physical fitness regimens and meditation. 

-.(d) The effect of the advent of formal operations on the adolescent's 
attitude towards school and family authorities requires further study. The 
formal adolescent thinker is in limbo between the safe, concrete reality of 
childhood and the indeteniiinat& reality of adult comnitment. Liberated from 
the literal reality to which he was confined as a child but not yet con- 
strained by adult commitment to work and family, the adolescent can be omni- 
potent in imagination but remain relatively impotent in action. Newly 
awakened to the imperfection and hypocrisy of the adult world but with free- 
dom bom of nonengagement and noncommitment, the middle class adolescent 
may reject and criticize this world in a way adults may find irritatingly 
naive or refreshing and idealistic. It would appear that adolescents need 
opportunity both to be a part of a social system where their actions have 
real effects on others whose reactions then have real effects on them, ind to 
function in safe spaces where actions and decisions do not yet have the serious 
and permanent conseciyences they would at later stages of development. Engage- ' 
ment in serious sci\ence projects for some youth might provide one such 
opportunity. 

(e) More studies of social perspective-taking in junior high school - 
could illuminate the effects in their social world of greater capacity for 
decentration. This capacity is balanced by an opposite and equal egocen- 
trism (Elkind, 1967). An understanding of, oh the one hand, altruistic and 
prosocial behavior, and on the other, antisocial acts would be furthered by 



research into when, how, and if the early adolescent develops a -societal per- \ 
$pective, i.e.. a coordination of all passible third-person perspectives (Sel- 
man, 1971, 1976a, 1976b; Yussen, 1976). 

(f) Early adolescents draw away from the sphere of influence of their 
parents into that of their peers . Research into the utilization of the peer 
group as a support system for educational values would be of interest, par- 
ticularly among disadvantaged youth. One role of adult leadership may be to 
intentionally use peer pressure to encourage achievement, as it is done in 
collectivist societies and in this country by Jesse Jackson of PUSH. The 
educational climater include^ the influence of pfeers, and pbviously affects 
the acquisition of skills in science as well as other academic subjects. 

3. The social causes of youthful alienation . Since the 1960's it has 
come to the attention of psychologists and sociologists that young people, 
whatever their origins, suffer alienation and estrangement from the social , 
institutions of this country. Sociologistsr, if not psychologists, tend to 
agree on the social causes of alienation (Seeman, 1936) and anomie (Merton, 
1949). When humankind loses control of the world it has generated indivi- 
duals inevitably become .alienated from their social institutions. When a 
large proportion of citizens lack normatively acceptable means of working 
towards culturally emphasized goals the social system is said to be aKjomic. 
When basic economic processes are reified, thus shunting responsibility to 
corporate persons or to a golem called the stock market, democratic control 
of the econoiny is effectively blocked. When constituent economic pressures 
are reified as Inflation or The Unemployment Ratio or Recession, the re- 
sultant inystifi cation renders these economic processes too opaque to approach. 
Adults as well as youths react to their learned helplessness by estrangement 
and alienation. But the special status or young people precludes social- 
structural security thus increasing their vulnerability ]to anomic social 
conditions. Certain youths are particularly vulnerable 'ty virtue of their 
upbringing or personal Inimitations to an inherent pessimism about the future, 
and an attitude of learned helplessness. The familial and social causes of 
such negative attitudes should be the subject of adolescent research. 

The component negative beliefs constituting alienation include powerless- 
ness or the belief that one!s own behavior cannot determine the outcome one 
seelTs; isolation or the belief that goals highly regarded by society are un- 
available or unrewarding; normlessness or the belief that socially disapproved 
behaviors ar6 required to achieve one's goals; and meaninglessness or the with- 
drawal of v^lue attribution from one's acts. Common symptoms of alienation 
are amoral ity , i.e., justifying any means to the end of success; rigidity 
or seeking safety in routine and compliance; withdrawal in drug abuse and 
meantal illness; and terrorism . Estranged youths* who reject the Puritan 
values of seff -control , future-orientation, and responsibility may then em- 
brace the positive values of spontaneity, expressiveness, and intimacy. The 
investigation of adolescent ajienation, including its sources and symptoms 
should be recognized as a national priority deserving of generous funding 
support. " # 

4. Cognitive style . There is a growing booy- of evidence that sex and 
subcultural differences exist in cognitive style. Th^re is now a body of 
work on biological substrates of field dependence with implications for sex 
differences (Waber, 1977). In genaral , mares consistently show a more field- 
independent cognitive style than do females. The sex difference in spatial 
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ability and presumably field independence is strongly correlated with a conA 
stellation of genetic, endocrinological , and neurological factors. Apparent- 
ly, for example, late maturers of both sexes are better at spatial cibility 
and more field independent and this seems related to greater terminal lateral 
dominance. Since girls mature at an earlier age, Waber suggests that lateral 
dominance may be 'less complete for girls, encouraging field dependence. 

Along another line, Mexican American behavioral scientists, despite 
their small number, have begun an imaginative arid constructive attack on the 
deficit view of cultural difference as it applies to their subculture. 
Ramirez and Castaneda (1974) agree, on the basis of their own research with 
Jthfe Witkin Rod .and Frame Test, that Cfjicano children are in general more 
vfield dependent than An,glo children, t)ut argue that the childrearing style of 
Mexican' American families whicb encourages field dependence also encourages 
communal , religious, and family values antagonistic to competitive and in- 
dividualistic Anglo values. Mexican parents stress obedience and punish 
aggression because^they value in their children different qualities than 
those valued by Anglo parents. (McClu§key, Albas, Cuevas, Ferrer, & Niemi, 
1,975). Ramirez and Castaneda argue that for Mexican American children to 
succeed in school without rejecting their cultural identity, teaching stra- 
tegies compatible with their learning and lifestyle must be incorporated 
into the educational system. They offer a well worked out and pr*etested 
plan fdr doing just that. A number of recent studies, some with a cultur- 
ally integrated staff, have focused upon the distinctive features of Mexican 
American society. For example, Kagan and Madsen (1971) demonstrated that 
when rewards could be achieved only if two children working on a task co- 
operated with each other, Mexican and Mexic,an American children excelled; 
when the children were required to compete with each other Anglo children 
achieved more rewards. In another study, Kagan and Carlson (1975) demon- 
strated population differences in individual assertiveness, with urban Anglo- 
American children more assertive than semi rural poor children of Mexican or 
Anglo descent, and semi rural poor children from either culture more assertive 
than rural Mexican children. Holtzman aad colleagues (1975) conducted an 
examplftry cross-cultural longitudinal study of school children in Mexico 
and the United States from which they concluded that Americans are more 
cfynamic, technological, competitive and possess a more complex and differen- 
tiated cognitive structure while Mexicans tend to^ be family-centered, co- 
operative, and fatalistic. There are, however, very few parallel studies 
that look^for differences rather than deficits in the blaci: community. 

Any program of science education will have to take a serious look^it the 
burgeoning literature on sex and subcultural differences in cognitive style. 

5. The role of work in the life of young people requires further study> 
Si nee work is the central activity through which we participate in society/ 
any meaningful discussion, of youth participation must probe the sources, and 
effects on youth, of unemployment or the fear thereof. * Coleman 11 prpposals? 
such as a dual minimum wage and early youthful employment fail to cope with 
these economic realities. Youths must and will be kept in school and out 
of the competitive Job market until a condition of full adult employment 
prevails. Adolescelnt researchers, whatever their discipline, must address 
the effects on youth of a constricting ecopoiriy, unemployment and the effects 
on the individual of artificial controls on professional education. Despite 
the social need for trained educators, health care workers, lawyers and other 
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professional personnel, there is an undersupply of such positions for univer- 
sity educated youths. On the other hand, a fraction of the useful* jobs in 
our society are properly rewarded. There may be an overemphasis on status 
associated with academic positions that interferes with job satisfaction by 
blue collar workers. * * 

6. The role of discipline in the classroom . The disciplinary problem 
constitutes 'an important obstacle to learning in today's classroom. Many 
early adolescents adopt a pseudo-independent stance , perhaps to compensate 
for still very strong feelings, of helplessness. Adults in authority may then 
assume mistakenly that the early adolescent is ready for substantial a^itonomy 
and withdraw their assertion of authority. Alternative disciplinary measures 
in the high school class interact with familial and subcultural values in/ 
their effects and with cognitive level. Just how requires further study. 

By early adolescence, power cannot and should not be used to legitimate 
authority (Baumrind, 1968). The young person is now capable of formal opera-' 
tional thought. He can formulate principles of 'choice by which to judge his 
own-actions and the action^ of others and see clearly jiiny alternatives to 
'adult directives; the adult therefore be prepared to defend rationally, as to 
an adult, a directive with whifch the adolescent disagrees. 

For. any form of adult-administered youth program tb be successful, adults 
^ mu^t be willing and able to assert their authority. The '^recent decline in 
adult authority may stem more from the reluctance of designated authorities 
to exercise and enforce it than from refusal by youth to accept it. This 
reluctance may reflect the difficulty those with power have in cdstinguishing 
authoritative from authoritarian control. But even adults willing to assert 
authoritative control over teenagers find it difficult to do so when social 
services provided by the community have the effect of undermining .their legi- 
timate authority. Legislation allowing juveniles free access to contracep- 
tives and abortion without parental consent is an example of a social policy 
trend that weakens parent-adolescent bonding and negates the fiduciary obli- 
gations adults acknowledge toward adolescents. 

Our method of handling juvenile offenders in the schools and community 
actively reinforces their antisocial choices. To effectively deter, punish- 
ment must be sure, swift and justly administered,' and desirable alternative 
outlets should be available. Punishment of juvenile or adult offenders is 
not sure— estimates of the percentage of crimes that result in imprisonment 
range between 1% and 3%. Punishment when it does come is certain^ not swift* 
And until very recently the indeterminate sentencing of juveniles rendered 
punishment entirely unjust; Relatively few children at the postconventional 
level of moral judgment commit illegal acts. The rest will be encouraged to 
do so by the absence of swift, sure punishment or social disapproval. Child- 
ren at the premoral level equate consecjiiences with moral value so that an 
act that consistently goes unpunished Will not even be judged to be wrong. 
Children at the conventional level will find-comfort in adult attention and 
peer approval for their delinquent behavior. ^ 

Typically, high school officials look the other way when youths commit 
such serious crimes as rape, assault with a deadly weapon and extortion. 
Yet we know that inaction by observing adults of aggressive acts actually 
increases the incidences of such acts (Siegal & Kohn, 1959; Spence, 1966). 
Antisocial behavior in th^ school and community is frequently rewarded by 
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special attention and programs while outstanding achievement and good be- 
havior are increasingly overlooked or actually ridiculed as square by adults 
disaffected with the structure of their own lives. 

I recommend research on the interrelations between the onset Of fqrmal 
reasoning, postconventional moral reasoning and legitimization of adult\ 
^authority in the family and school settings. 

IV. Public Understanding of Science 

Before engaging in mass education programs, the success of those already 
in operation should be examined. There is no advantage to distorting science 
research ty oversimplification in order to make it acdeptable. Instead the 
composition of the audience who watch the superb Nova and National Geographic 
science programs should be determined in order to see what sections of the 
population are in fact interested in well -presented programs of science edu- 
cation for the layman. 

To what extent do young persons feel that an understanding of physical, 
biological and social reality would enrich their lives? Do young people know 
what ''reasoning skills" are and does their desire for self-improvement take 
that form? Do sex and subcul tural identifications determine interest? When 
the target groups have been determined, a program focused on ethics of re- 
search with human subjects , and the values of science should be instituted 
using mass media and cornnunity forums. ^.'U' 

How does resource depletion impact on the morale and values of earfi^M^ 
adolescents and other age groups? What segments of our population^are psjP^-:, 
chologically debilitated (lowered achievement drive and morale) by the^pros- ' 
pects of resource depletion and a shrinking econorny? What sacrifices is* 
the present generation prepared to make for the future and tiow can energy 
and economic realities be made sufficiently concrete to ^impact upon young 
people in a constructive rather than a debilitating manner? What do our young 
people think of deception in human behavioral research, genetic^^manipulation, 
vivisection in science classes and so on? These are issues which could be 
discussed and debated in junior high school science classes with the focus 
on sharpening logical and scientific communication skills. 
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Social Science Education of the Early Adolescent : 
Some Perspectives and Recommendations ~ 



0. L. Davis., Jr. 

Schooling for the early adolescent appears to be both npt^as good as i|fehy 
would like and not nearly as bad as some would claim. In many circumstances*, 
for many^bf these^ pUpils, their schooling is. not only adequate; it is superior. 
Too often, for too many, schooling for early adolescents is not just mediocre; 
it is mindless. Any easy generalization, thus, likely asserts too much, 
ignores too much, or credits too little. But what else might be expected in a 
society that insists that all children and youth attend school? And, more, 
that alj children and youth achieve and, as well, like their schooling 
experience? 

These reflections remind us not to seek panaceas. They console us for 
attempting greatly while falling short of Kigh aspiration. They suggest that 
all programs and children will not profit equally nor equitably from altera- 
tions in course offerings of organizational structure. They call for us to 
keep in mir)d that overemphasis of any dimension of life (and schooling) is to 
risk being plastic, is to labor toward caricature. They suggest that all that 
is or has been is not significant or wrong or silly. They further imply that 
programs for the early adolescents have been seriously pondered and developed 
as well as capriciously in^/ented and sustained. 

Solid improvement of the social .science education of early adolescents, 
therefore, must relate to the world as it is, not some magical kingdom con juried 
up to disguise the realties which exist. To know that real world is a first 
task. Certainly, research efforts here are important and must be undertaken. 
We already know much, however, and approximations can be stated with assurance. 

Some Perspectives , 

about special schooling for adolescents ; 

For over half a century, the American education enterprise has fostered 
special schooling for young adolescents. - This schooling* in organizational 
terms, has always been an "intermediate" unit,, inserted between the timeless 
elementary (or grammar) school and the secondary (or high) school. Evfen more 
American in concept than the high school, this intermediate unit .not only has 
been "in the middle"; it has been "caught" in the middle. Pressures may be 
identified which have sought to build a unique "junior" school as well as to 
subordinate it as a "junior high" School or to make it an extension of the 
elementary school. Regardless of age/grade levels included, this special 
school has assumed features of both the high and' elementary schools even as it 
has invented some, albeit few individual characteristics of its own. 

Over most of its history, this special school has been known as a junior 
high school. Early on and continuing through the years, it was seen as a 
"transition" between elementary and high school. It prpvided an interval for 
exploration and consolidation of courses and skills initiated in the elementary 
school prior to more specialized, even career-directed (e.g. , college, voca- 
tion) work in high school. Also, the junior high school early was justified 
as a vehicle for pupils' occupation training or entry into the labor market. 
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It was the last required schooling prior to expiration of mandated school 
attendance. Thus, historically, this special school was seen for many youth 
to be the school system's "last chance" to "help" them. 

Recent years have seen the development of the "middle school" as a sub- 
stitute for the junior high school. More often *a rechristening or a re- 
organization of the already "one- best system", the middle' school concept has 
had a rising popularity.^ Indeed, some middle schools even built new programs 
reportedly related to the needs and interests of the youth they serve. Most 
have-not. 

Whatever justification is employed, one major explanation for the rapid 
growth pf middle schools must been seen as their utility in many school dis- 
tricts '^desegregation efforts. The middle school, by incorporating some former 
elementary grade level(s) {mainly grade, six), make possible downward desegre^ 
gatibn |hile permitting retention of largely segregated (and neighborhood) 
elementary schools. This political use of school organization has provided an 
unanticipated opportunity to use the rhetoric invented for the new middle 
school .|p xreate justification for responsible curriculum revision and instruc- 
tional adaptation. 

By|wBatever name, however, too many programs and too much teaching engaged 
by earl| |dolescents miss these youth. Or the adolescents turn them off or 
tune thSm^out. The personal characteristics of these youngsters, while highly 
varied, ^are not obscure. For instance, these youth are active as well as fad- 
isb. They seek self-understanding as well as understanding of their roles and 
places, !val ues, and options. They desire to work, to be real and not phony 
(childish) and frequently are not motivated to confront -what adults want them 
to engage. They appear reluctant to "wait" or "postpone". They are aware 
that life j_s hyperbole and they tire from growing so rapidly. 

Programs miss these youth not just because of inadequate attention to 
their individual growth and development. Our research, however inadquate, has 
not served school jDeople well because of its preoccupation with the individual 
pers^K, '.with psychological concepts. Our research on the classroom cultures 
of tnese youth is almost non-existent. And educational programs, probably 
mairi|?^. by accident, are consistent with the culture(s) of these youth.li 

^^the foreseeable future reveals an increase in middle school orgamzation. 
■Its*ite^aching and administrative staff, unless major change is instituted, 
likely will be drawn more from a generaV pool of"l;a]ent, much like an iriny 
reqdlrirrg riflemen and truck drivers, than from individuals specifically pre- 
pared for a special and demanding role. But change is possible and change in 
teaqher preparation and assignment should be a high priority matter. Th« 
natdre of the educational program will receive some attention as a matter of 
course; fit merits massive, concentrated concern and development. Both teachers 
and program must have support systems never before avavlable to this special 
school for adolescents. The "no man's land" of the past must become "someone's 
land" for the benefit of youth society. . * 

Some t^erspecti ves 

about social studies 

in schools for young adolescents 

, ? The curriculum of the junior high (and middle) schools appears to be a 
creature of capricious happenstance injudiciously^mixed with rational 
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deliberation. Perhaps too harsh, this comment. Nevertheless, the school's 
educational program Vjust growed. " All components of the junior high/middle 
school curriculum are covered by this broad brush conclusion. 

Even so, how could the curriculum not be so characterized. Varied and 
inconsistent justifications for the school, varied and inconsistent goals, 
contexts, ^communities,, and talents. 

In social studies, the chaos of the junior high school provided one 
stimulus for Harold Rugg's pioneering social science program in the 1920's. 
Its impressive and inmedlate success must be seen as evidence of the need 
for a deliberate program at this level., 

By the mtd-1930's, however, a regularity and stability descended on the 
junior high school program. And it persists today. Traceable to the ligiti- 
mizing pronouncements of the American Historical Associations Commission on 
the Social Studies, American History is a fixture at grade eight and, until 
just recently, civics was standard at grade nine. 

The sequences of most programs are, arbitrary even while being rationally 
justifiable. Moreover, the foci for grades six and seven and, now, grade 
nine are not set. Most programs are defined by publishers', offerings. Most 
elementary series include grade K-6 while a few incorporate K-7. Grade eight 
is reserved for American history and\grade nine is "up for students' grabs": 
sometimes nothing, sometime world geography, sometime world history. Almost 
never is the social studies^ program for young adolescents conceived and de- 
veloped as a sequence (e.g., grades 6-9) and almost never do such programs 
include attention either to social problem? (as in the older "cpre" programs) 
or to social sciences other than his'tory and geography>e/>y 

' An impor;tant observation here. The major social slTudies curriculum , 
revision projects of the 1960's largely bypassed programs for young adoles- 
cents. True, MACOS has been used in junior high school. One major geography 
project developed a course for high school pupils and has been offered to many 
ninth graders. "From Subject to Citizen" was focused at junipr high school 
pupils and was the only part developed of a quite ambitiously designed pro- 
gram. Even including the "Project Social Studies" efforts, the junior high 
school program was neglected by the reformers. 

Or, maybe, reformers realistically judged curriculum reform at this level 
to have low yield. 

At any event, history and geography dominate the offerings to young » 
adolescents. Some economics and political science may slip into the program 
under the "cover" of history and a little anthropology may be incorporated as 
either history or geography. Not only is this dominance apparent fr^m 
materials in use, teachers and parents understand the dominance as correct. 
Explanation of these observations should be undertaken and these results 
should aid understanding of the situation. Teachers and parents are not just 
"traditional" or "stubborn". They are as concerned as others about quality 
of program; their goals and perceptions must be used in efforts to increase 
the viability jDf the prograips for the youth. 

The goal of citizenship education receives more than lip service. Most 
teachers and other adults and, I stispect, most pupils would assert or assent 
to this major aim of social studies. Present programs find easy justification 
on this point. That citizenship education should include attention to other 
social sciences (e.g., anthropology) is still an agenda item of the future. ^ 



That this goal may be honored by serious study of social probleftis must also 
receive direct attention. To note the agenda is not be bemoan past actions; 
it is to prompt obvious preparation for another consideration. 

Some Perspectives 

about some other realities ' 

about the status of social science instruction in schools for young 
adolescents 

A major constraint on social science instruction generally, as well as 
in middle schools, is the accelerating attention given to reading and mathe- ' 
matics skills. These "basic 2-R's" are consuming more instructional time 
than ever, and more resources and more emphasis (e.g., "accountability" 
tests). The simple fact is that all other curriculum components, including 
the social studies, are receiving less instructional time and attention. 
This prominent fact of life appears unlikely to disappear soon. Even with 
more time - aJid certainly with the time available - social studies quite 
reasonably may be expected to become more "read" than "studied." . 

Coincident with the "back to basics" movement is the observation that 
social studies- (and science) are low priority areas to the public generally. 
They are just "not important''. This observation underscores not just C. P. 
Snpw's typification of the two cultures - one- scientific, the other, human- 
istic. It may well suggest a tacit acceptance of another set of two 
cultures - one, elitist and important mainly at perilous junctions (e.g., 
orbiting of a Sputnik; a total embargo of foreign oil), and, the other, com- 
monplace insistence on minimum "survival" skills (e.g., reading a warranty). 
The simplism of this latter possibility e£|,ts to the core of traditional edu- 
cational values and, furthermore, would weaken the people'> ability. to 
anticipate or respond,, and would provide in^jtant scapegoats in the press of 
unhappy events. Any move to strengthen social studifes- (and science) in the 
school must recognize and confront seriously the cultures of mind in our 
land. . ■ . ] / I 

Social studies teaching is largely textbound. So is that of almost all 
curriculum components. This reality should be recognized as a criterion for 
materials production and dissemination. That is, text-type materials probably 
will be more widely used than other materials, especially high technology ■ 
(e.g., computers). Also, the established, commercial curricul urn. materials 
development/distribution system is the system for delivery of the basic 
^materials to the schools for pupil use. Early and intimate involvement of. 
this system in curriculum development efforts should be productive and cost 
effective. 

Paradoxically, social studies teaching usuaTly recognizes the socializa- 
tion of youth but retards explicit teaching about values. This paradox may 
be overcome by materials, strategies, and teachers. Most important, the 
teacher is the key. Yet, the paradox will not vanish with more sensitive, 
more, knowledgeable teachers. Curriculum development must involve local 
planning and general adult involvement. Too often, community leaders are 
bypassed until the outrage of citizens vents itsVury on a school system 
(e.g., Kanawha County, WV). / 



Teacfiteirs are concerned about several burdens. One is management. Others 
include pupils who are classsed'as riot motivated and a program with too many 
expec^tipns. Improved ^teacher education, staff development, and a support 
^ systeiK>way hfeT^ these feelings of impotence. They must- be targeted 

foj&^t'€entiqn 'or new emphases have little chance of consideration, much less 
s^iVaf. ^ - V • 

Junior high programs appear to have become technologized. Driven by elab- 
r^Xate and extensiyift. objectives , "individual " P^95^%Jiave increased. Pupils 
Vgoing from one LAP to another seem to be takinctj^^^i^spondence course in re- 
•^sidence. " Group discussion and projects in many^?ft(«bol s are simply things of 
the past or delusion of frustrated development. 7^. 

Funding available for' instruction is decreasing^ The costs of materials 
are increasing. One inevitable consequence is"^ fewer curriculum materials, or 
certainly fewer new materials. Other prospects, none especially pleasant, are 
larger class sizes, curtailed supplies, and decreased instructional support. 

- Little opportunity exists for young aidolescents to work, to engage in 
real work. Union restrictions and child labor laws are only two of the con- 
straints against legitimate work by youth. This, learning about the world of 
work (an adult world) consists mainly of reading, some looking (not observing), 
and, perhaps, simulation. » 

The prospects for a major change in face of the present circumstances of 
the economy are not slim; they appear to be none. One legacy of the Watergate 
era appears to be a sharp decrease in political efficacy and an increase in 
cynicism. What can I do? So what? Let Jimmy do it? Why doesn't Jimmy do it? 
Voting .doesn't work. Politicians are corrupt - no matter who is elected: the 
old saw seems too true. 

^ Junior high school courses are organized and scheduled as subjects, sub- 
jects -presumably relating to underlying knowledge structures (i.e., disci- 
plines). Close examination reveals these courses are at best quasi - 
discipl inary and severely restricted at that. As subjects ,^ the courses do 
not "work" for young -adolescents. They are remote", perhaps irrelevant, or, 
maybe. important for adults only. Yet, teachers and other adults know subjects 
even when they recognize that most real soctal problems (e.g., environment, 
peace) and issues important to young adolescents are not captive of any course. 
One reasonable possibility in this complex and tense situation is to reject 
the "all or none" hypothesis and incorporate in the program of studies both 
subjects and problems. The core programs of 15-30 years ago are a rich re- 
source of ideas. ^ Attention to real problems should be conceptualized not as 
a substitute for courses but as both option and coordinate requirements. 

In the sociaT studies and probably in some Sciences, the middle school 
is not pupils' last chance. It may be their first chance. Even if not their 
first, the high school and college, even, may offer additional "chances". 
Justification of serious initiatives at this level, n^ed not claim a "last 
chance" criterion. Such a rationale shoul d emphasize a "major chance" 
standard. , * • 

♦ Social studies programs are not independent of science nor are they inde- 
ipendent from the language arts. Reading, for certain, must be attended in 
Jevery program proposal. Hopefully, other co-relationships will be sought:' 

Social studies programs in school do not and cannot be expected to yield 
results that are needed. Citizenship education is both larger than social 



studied and the school . This acknowledgment is not to suggest school co- 
ordination of non-school events. It is to recognize the power of the family, 
the \arger community, the metiia and other forces' on youth. School social 
studies can be improved by this awareness. Conscious attention to some of 
these forces (e.g., TV) caw -enhance. their positive power. Acceptance of this 
generalization can relieve the pressure on school social studies to try some- 
thing it can only fail at^the attempt. Too, it can enable conceptualization 
of social 'studies to proceed at an accelerated pace and enjoy a creativity too 
'long suppressed. ^ ^ ^ ' 

Some Recommendations / 



amounts are^not indicated at this time. These beginning efforts, as they 
prove beneficial, should be expanded over time. Other' suggestions will be 
added to'^e agenda for improvement, 

// ' ■ ' • ' • . • 

Teacher Education 

' ' 1. HSF supported Centers for Early Adolescence. A few (3-5) of^these 
Centers should be established at university Schools of Education to become 
exemplary settings for teacher education programs, in-service staff develop- 
ment resources, and curriculum development settings. EaCh Center shou'ld be * 
part of a network of colleges and universities' as well as a network of school 
s:yst€ms. Also, each Center should seek, using institutional and other re- 
sources, to become comprehensive with respect to programs for young adoles- 
cents. That is. Centers should be expected soon to include, in addition to 
science, mathematics, and social sciences, other curriculum components (e.g. , 
reading, art, vocational education) and other resources important to concerns 
to early adolescence (e.g., psychologists, anthropologists, school adminis- 
trators). The Center would provide early and, del iberate focus on pre-service 
teacher education programs for young adolescence. 

2. NSF panels on teacher education and staff development for early ado- 
lescence. At least two national panels (pre-service teacher education, staff 
development) should be convened to give comprehensive, prestigious leadership 
to obvious needs including certification. NSF funding would support partially 
this endeavor, but other groups, including professional societies (e.g., NSTA, 
ASCD, NCTE, NCSS, AACTE) should contribute a portfon of the expenses of the 



3. Through the Centers for Early Adolescence, NSF should establish some 
pilot activities for local initiatives from established teacher centers and 
school districts. Such initiatives should l^e cognize .the necessity for continu- 
ing and renewing education of both experienced and new teachers. 



Curriculum ' ^ 

For curriculum development programs, several important principles are 
advanced: ^ 

- Networks of schools witK responsible leadership should be encouraged 
to adapt/invent needed curriculum materials. At the beginning, such networks 




panels. 
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should be related to the Centers for Early Adolescence described above, 
ClearT)^> the principles of local initiative and teacher involvement must re- 
place the practice of "handing down" the courses which are conceived (and were 
often labeled) as "teacher proof", 

- Attention must be given both to nature of knowled( ] |e (both inside, and 
outside disciplinary boundaries) and to us^es of knowledge (applicative, as so- 
dative, interpretive, replicative). Programs must proceed from both subjects, 
at times, and from problems, at times. Anticipated uses of the knoweldge will 
suggest instructional formats, strategies, and evaluation, 

- Programs must attend early to dissemination Including formats and 
costs from commercial publication to delivery. 

- Programs must be "practical" to teachers: credible, low cost - in 
time and energy, and provide alternatives to. personal "fit". Otherwise, 
'adoption of new materials is inhibited. , 

- Some programs must be related closely to "real life" as known by young 
adolescents. 

- Most programs components must have "familiar" format and/or content 
elements in. order, to enhance use. 

- Programs should include small steps away from conventional materials, 
not leaps from the present to more exciting programs. For example, oral 
history is both an appropriate historical methodology and an authentic field 
work procedure from anthropology. Its use can be related to existing program, 
increase pupil activity, and foster motivation. Too, prggrams should provide 
some emphasis to far away and near in place (e.g., food costs and geographic 
conditions in U.S.; the shrimp industry) and past ahd^ always recent.. .and 
sometime future. 

- Focused emphasis should be provided in programs on 

- culture study: distant and nearby (e.g., Algerian rural/city 
life; Mexican American life in south Texas); 

- thinking toward problem resolution (not problem "solving"); 

- living now and the foreseeable future (e.g., attention to law and 
to real work (e.g., colonization: Spanish colonies in New Mexico 
and Greek colonies in Italy; social experiment"^: free election, 
prohibition; fullness of a time: early 1940's; wartime - but not 
only wartime); 

- skijls (e.g. , reading social studies materfals, gathering informa- 
tion, developing appropriate report, using index). 

1. Development by teachers with leadership of small-scale materials 
(i.e., lesson length, inexpensive) to be tried out and made available to 
other teachers in network schools. The Vancouver (B.C.) Environmental 
Education Program is a constructive model for these types of activities. 

2. Development of materials having both local and more wide-spread 
usefulness. Here, for example, wo>jld be included short films (^.g.,^The 
Hinojosa Family at Work) / slide/tape presentations (e.g., "Interviewing Aunt 
Teresa".), and transparency sets (e.g., growth of Austin and growth of nearby 
towns over years). Important here would be generalized "rules" or "experience" 
which could guide other groups/individuals' preparation of similar materials. 

3. Development of "modules" or units that provide possibility for both 
comprehensive and alternative organizations in programs df studies. These 
materials might be for use in quarter- length segments or as short as week-long 
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episodes* They might focus on only in-school or out-of -school activities or 
some conPlnation of in- and out-of-school setting. The materials, in time, 
should fit into a matrix'of possibilities to be a special NSF-supported proj- 
ect. 

4. Curriculum development for school years/levels over the middle school 
0 years/ra>ge. Support should be given for the development of rationales and 
basic pl6ns for a sequence of middle school "courses" in social studies, 
science, \and mathematics. Explicit consideration should be given to oppor- 
tunities, for co-relation as well as studies independent of other areas of ttie 
curriculum. These initiatives may be expected to yield a variety of program 
designs and related components. By involving publishers, early estimates of . 
produceability" and marketability may be available to guide subsequent deci- 
sions about intensive development. ' 

Patent, Other Adult Involvement 

III all programs, -attention must be given to informing parents and other 
adults in the community about program developments. Some programs will be 
organized to emphasize quite deliberately the resources of the corrmunity out- 
side the school setting, 

1. Parents and other adults must be helped to become aware of .the 
issues, problems, and concerns for social science and the possibilities of 
new program components. NSF support could develop a handbook of design op- 
tions with examples which might include television and radio spots, tracks 
(not unlike those prepared by many church groups), radio talk-shows, confer- 
ences, booklets, and community networks of adult groups (e.g., unions, service 
clubs). . => 

2. Program materials, on many occasions, should directly involve parents 
and other adults in school-related activities. Two examples are the 
Philadelphia schools' project on rituals and the Argus program on television 
and the'law. Both require" parent and child/youth collaboration on school 
projects at hbme; a new type of home "work". 

Out of School Opportunities 

_1. Centers for Early Adolescence, school districts, and professional 
associations/societies should initiate collaboration between network tele- 
vision and radio and school programming. Times seem propitious for such 
collaboration; networks are under fire for programming. NSF support might be 
minimal for such pilot efforts. 

a. Collaboration would yield more and more timely mati^rials for in- 
school and out-of-school for major single programs and mini-series. An example 
of such materials are the guides developed recently for Holocaust and dis- 
seminated in part by the NCSS. 

b. Some new programming should be considered. The success of "Sesame 
Street" in an obvious stimulant for special programs for early adolescents. 

2. Directed attention to out-of-school opportunities should be given 
by prestigious panels and by local authorities. "Priming the pump" should be 
productive , in building options. 

Research . ' 

1. Initially, a conference on Needed Research on Social Studies for 
Young Adolescents seems to 'be an early priority. This conference probably 
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should be heTlT^under university sponsorship with NSF funding. Most partici- 
pants should be individuals presently recognized in the social studites edu- 
cation research" community. Others should include individuals with substantial 
background in research on teaching, human* development, learning, social 
anthropology, etc. 

2. Establishment of a research component in the NSF-funded Centers for 
Early Adolescence. These major Centers should have a research component, 
funded for substantial work. The Centers, then could enlist general univer- 
sity talent for their programs. 

3. Deliberate collaboration with NIE Centers and Laboratories. As the 
Centers for Early Adolescence become operational, communication links should 
be developed with the several NIE supported Centers and Laboratories. This 
kind of effort should encourage the emergence of a general community of ecu- 
cational research relating to early adolescence. 

4. Establishment of a research grants competition. Research on social - 
studies for early adolescence likely will be accelerated by' a large scale re- 
search grants competition. The history of the USOE Cooperative Research 
Program reveals that competition not onTy supported many projects, but it 
provided a context of nurturance of educationat.1 rese^irch. An open research 
grants competition for studies of young adolescents and schooling (certainly 
in sciences, social science, and mathematics) probably will multiply solid 
research efforts manyfold. 

5. Research training. Some NSF funding should be targeted for research 
training. Here, program guidelines should not be as rigidly enforced as 
earlier USOE programs. Researchers possessing high level empirical method- 
ologies are clearly needed. On the other hand, many researchers are needed 
who possess mainly historical or ethnographic backgrounds. 



EarlT^dolescence and the Science Curriculum 

Paul DeHart Hurd 

The issue 

, Unrecognized, underprivileged, and undereducated describe the early ado- 
lescent in the American school system. Reforms to improve the teaching of 
science in schools over the past twenty years have concentrated on the ele-' 
mentary school (grades K-6) and on tt>e high school (grades 9-12). Only re- 
cently has some attention been given to the middle grades science curriculum 
where the early adolescent is enrolled. 

h,-nh ^f^" ^ concern with the teaching of science in junior 

high schools; it involves the whole question of early adolescent education. 
Since tjie late 1940s, junior high schools have been subjected to searching 
criticism and reappraisal by educators and the public. In 1960 James B. Conant 
directed hi ^report on junior high schools to school boards, with recommend- 
ations for changes in focus and curriculum. The Association for Supervision 
and Curriculum Development (NEA) in 1961. responded with a publication titled 

2l ii^d^lu^'f -^^"gl i!^ ^g^^; Whatever the source of criticism, the consensus 
was that ; t>ie junior high school had failed as a "transition" institution be- 
tween the^ elementary school (a time for learning the "basics") and the more 
acaaemicany oriented secondary schools. Other commentators viewed the failure 
nLtn 1"!^ to meet student nee^ls--^5oc1al, psychological, biological-in the 
period of transition from childhood to adolescence. 

For more than 20 years the educational program of the junior high schools 
has been unjer pressure to change. The changes have been few, student and cur- 
riculum problems have become more disturbing, and the need for reasoned and posi- 
tive action is.^i concern of teachers and parents alike. 

Underlying conditions N 
^ 1. School orfiani zation . The schools early adolescents attend are organized 
• m a variety or ways. The junior high school is a three-year school comprised of 
grades 7, 8, and 9. Grade 9 was added to the elementary school program in 1910 
to reduce _ the number of early school dropouts. The idea of combining grades 7, • 
8, and 9 into a distinct school division, housed in a building set apart from 
elementary and senior high schools soon followed. Currently about 50 percent of 
the students in the -7-8-9 grades age group attend a junior high school/^ The 
rema mi ng students attend schools organized as a combined junior-sienior school 
(6-6 plan), elementary, middle, Senior schools (4-4-4), combined elementary- 
secondary (K-12)|/ Intermediate schools (grades 7-8), traditional pattern (8-4), 
and middle schools. The current middle school organizational movement began in 
the early_l960s, and by. 1978 it is estimated to include 8,000 schools. The grades 
included in these middle schools vary; there is always a 7th and an 8th grade; 
about 25 percent of the .schools include a 6th grade and none the 9th grade. 
Perspective: Our attention should focus on the appropriate education of 
of the early adolescent. Adaptation to a school organization will need 
to be considered at some point. If we must choose a grade level organi- 
zation the middle school is currently the most likely place for change, 
but the junior high schools enroll more students. 
• . 2. Teachers of early adolescents. Science and mathematics teachers for 
the junior high school years are seldom educated to teach at this level In 
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modular organization and provide the student with learning options. These 
options provide a means for accoimodating variability in interests and cogni- 
tive development among early adolescents. 

Perspectives: a.. The science program for the early adolescent should be 
specific for this age group in terms of rationale, goals, and curriculum. 
The rationale, goals, and curriculum have yet to be defined. 

b^. The science curriculum should be designed in terms of what is 
f known about the congnitive, affective, moral, social, and biological de- 
velopment of early adolescents. 

c. The science subject matter for these courses should be considered 
in terms of its personal and social importance as well as contributing to 
scientific enlightenment. ^ 
^ ^ Instruction and the ear ly adolescent. TWs is a topic of considerable 
debate -at the present time, on one side there are critics who feel that the 
schools have defaulted on their resposibility to educate when they 1) allow 
students to study whatever they wish (defaults the idea of a curriculum); and 
Z)- overemphasize individualized instruction (minimizes the responsibility of the 
teacher and neglects value of systematic lining). The central issue is one of 
assuring continuous progress in learning on a number of desirable fronts On 
the x)t her side, teachers .respond by 1) pointing out the great diversity among 
students (therefore the need to individualize 'instruction) i> 2) calling attention 
to the low level§ of interest and motivation for learning on the part of the 
student (student response is better and discipline less a problem if students^ 
can choose what th^ want to learn); 3) noting that absenteeism is so high (es- 
pecially in inner city schools) that plans for systematic learning on cla^ 
basis do not work. / ^ 

Perspective: The issues ^bind the problems of instruction are related 
to unclear or mapproprial/e goals for science teaching, unclear notions 
aBout learning and instruction, inappropriate curriculum materials, and 
perhaps shifts in our culture. 

5.^ The student speaks. When emerging adolescents are asked what they 
would like to know, their answers center around themselves (health, sex, being 
happy), relations with pfers and parents, and life in general (social concerns) 
They are interested in the natural world, but more in the way of a naturalist ' 
rather than of a research scientist. They like "to do things" in learning such 
things as experiments and projects. They do not dislike science but are not 
particularly enthusiastic about it either-"it all depends upon the teacher." 
They respect teachers that "make you learn," but would like to have something to 
say about what they "have to learn." « y i-y 

Perspective: It seems reasonable and possible to develop fnstructional 
materials that appeal to the interests of early adolescents, that are 
scientifically valid, and that are likely to improve learning effec- 
tiveness. 

6- The science educator v>iew . Traditionally the appropriate science cur- 
riculum for the early adolescent has been a problem. The condition reflects the 
lack of a viable rationale for considering emerging adolescence as an age group 
for special educational concern, the lack of conformity in school organization 
for the age group, and the lack of any central profes$ional structure through 
which to work. The middle school movement, though muddled, offers a means by 
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whi-ch changes in cumculum miqht* be introduced. The school people' responsible 
for the moveinent are at least aware that things are not going well in the 
education of the early adolescent and they appear to welcome help., • . ■ , 
Currently there are efforts to reconceptual ize the teaching of science at 
'all levels of education from the elementary school through the undergraduate 
yeaf-s of college. The middle/junior high school might well be the most favor- 
able place to introduce a new science curriculum and the supportive teaching . 
practices. Some of the central questions now being considered in planning ne\y 
directions for science teaching are: How can we improve the adaptive capacities . 
of young people for living in a science/technological society where so. many ^ 
persistant societal problems require a knowledge of science for their resolutioh? 
How can people effectively use the accumulated knowledge within the sciences for 
personal decision making and self-management? These objectives carhy with them 
the need to consider values, ethics, and morals in teaching science. Under-, 
standing the nature of science, the significance of technology,, 'and the Inter- 
relation of science and technology seems imperative in a new curriculum. . ■ „ 
^^ence in the intellectual use of leisure also .seems, to be a desirable obj6ctiv,e 
for the teaching of science. Not to be overiookecl is the fact, that outstanding 
scientists first identified their interest in sc.tence y/hi,le-?fn ^Ke. middle grades. 
Perspective : a. To accomplish these and other-goals for. '^h^ te*[ching of V 
science to early adolescents will require a:ma^or feransformatiOp in the 
present curriculum.' . The tontext'bf the curriculum, will, 1 iTcely be , societal 

■- - - • ■ • - j.u_-> ""um will 

ral use- 
df scien- 

tiiFic disciplines'; \ . . • * : * , • . . ' ^ > 
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id raf-ge city schools with ^«i.,singlej. scieHc^program? 
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Preliminary Reconwiendations \ 
for Sc1 ence Education Programs 
Emphasinq Earjiv Adolescents 

the complexity of the early adoTescent as a person and of the school 
setting in which this person is educated suggests the need for a comprehen- 
sive program of efforts on a broad front if favorable educatLal Sges 
are to be accomplished. The educatiojial problems of the early adolescent 

plrt?ra'^ac\^f'??]'-r \weak knowledgebase about early'ad^lescln e" Sd 
partly a, lack of clarity about desirable science education goals Brinaina 
about significant changes in the system will require a holiitic ;iew aSd S 
unifying focus of research, study, development, and practice 

Recotrtnendations : 

' ' ^' Awareness Conferences . $500,000. 

ct.fn^«r![®""f ^"'^ symposia on the early adolescent; educational needs, 
state of the art, programs, projections. nccu;,. 

Type A. School administrators, science supervisors. 

Type B. Grades 6-10 teachers, parents, education directors of 
museums, planetaria, acquaria; nature camps, etc. 

Type C. Sgience educators (National Association for Research in 
Science Teaching (NARST); science teacher educators {Association for 
the Education ofipTeachers of Science (AETSh'editors and advisory 
board members of science education journals (The Physics Teacher, 
T^u^ °r 9^^'"^"^ Education, American Biology Teffcher, The Science 
T^her, Science and Children, The M/JH Science Bulletin, School 
5c]tence and Mathematics, Science Education, Journal or Research in 
Science Teaching, ERIC/SMEAC). 

A structure for these conferences to be developed emphasizing 
issues, problems, individual needs of early adolescents,- and science 
curriculum rationale and goals. An appropriate report toNSF to be 
developed following each conference, and a similar report for distri- 
bution to participants and other interested persons. 
^ A 3-5-year funded program. 

IJ- Symposia'on Early Adolescence anfl the Scie nce 

Curriculum . $75,000. T 

Type A. National, regional, sta\e, and local science teachers 
organizations such as, NSTA; AAAS sec^on Q; NABT, NARST, CASMT, state 
science teachers associations, Middle\School Assn., ASCD, school admin- 
istrators organizations, etc. v 

Type B., Reporting of research and sessions on needed research in 
APA NARST etc" ^"'^ ^" learning of science, at meetings of AERA, 

.PublishabTe reports are expected from t&s€ symi)osia. 
A 3-5-year funded program. 
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III. Teacher Centers > $2,000,000. 
Establishing school based, college/school cooperative centers for the 
the professional development of science, mathematics and social studies 
teachers of early adolescents: a modification of the NSF Pre-College 
Teacher Development in Science Program . These centers would differ from 
the present program in three aspects; they would: 1) be school based; 
2) be teacher directed; and 3) stress professional attributes (learning 
about the results of research on early adolescents, developing interdisci- 
plinary curricula, developing community resource guides for informal edu- 
cation in science, etc.). In addition, teachers would have opportunities 
to acquire a relevant background of knowledge about science and technology. 
A school -based teacher revital ization program will have ah advantage for 
attracting the participation of school administrators and parents in its 
activities. 

This would be a long-range project for the next decade— the first year 
or so pilot programs to be supported in possibly a large city, a rural area, 
a suburban school system, an Indian school. It will be necessary to provide 
some outside services to schools to help in getting started on a program as 
well as some follow-up and evaluative services. This program might be a 
cooperative effort with USOE, with NSF developing the science/math. /social 
science resource materials for the^ teachers ' professional development. * 

LV. Information Dissemination in Early Adolescence 
Education . $500,000. 

Two information exchange centers ,in early adolescence should be piloted. 
These centers preferably located in a college or university, would serve as 
depositories for publications and Curriculum materials, serve as a coordi- 
nating agency, and produce newsletters and ciatalogs of materials. Another 
activity under this program would be the support of special issues of educa- 
tional journals featuring science education for early adolescence (about 20 
journals would be relevant to this activity). 

There i-s need to establish a network of communication channels '^for 
materials on early adolescence. A preliminary study should probably be made 
of thereffectiveness of the U.S.O.E. Dissemination Network and of the ERIC/ 
SMEAC Information Reference Center. 

Need also to explore ^he possibility of establishing small reference 
libraries Tn early adolescence and science teaching 'in the teacher centers. 
(Somewhat like AAAS Science Library packages for students developed in the 
1960s.) 

V. Research in Science Teaching/Early Adolescence . . $2,500,000. 
Three types of research programs are envisaged: synthesis, basic, 
applied/evaluative. ^ , ^ ^ ^ 

Type A. Synthesis studies. . There is need for a cleairer knowledge 
of the existing data base on early adolescence and on science teaching 
for this age span. Examples of needed synthesis studies are NAEP 
test-tng of early adolescents. Project Talent information, and the 
exploration of other known data banks ; psychological , social, moral, 
and biological development. There appear to be useful studies done 
as basic research in various disciplines that need to be brought 



*o?ether especially from medicine, cultural- anthropology, sociology, 
' psychology, et<:. Included here would be a comprehensive survey of 
■ s^^ence teaching conditions, practices, curriculum course offerings, 
; etc. for grades 6-7-8-9. An ongoing pattern of synthesis studies is 
( needed to get some coordination of research efforts and practice. 
: ' ; Type B. Disciplined Inquiry. The focus would be on directed 
. y research that has a demonstrable or logical relevance to science 

^aching for eairly adolescence. This research is likely to be mor* 
fruitful if it is dcfne by transdisciplinaf-y teams with a membership 
comprised of scientists, educators, psychologists, sociologists, 
medical specialists, anthropologists, or combinations as defined by 
the problem under consideration and the choice of appropriate meth- 
odologies. 

5 (There is also a need for teams of specialists qualifif;d to identify 
and interpret research from disciplines related to educational practice. 
For , example, there appears to be more knowledge about learning and re- 
tention than appears in the education literature. The changing image 
of l^umankind (quality of life concepts, self-concep-ts, life styles) is 
being explored by cultural anthropologists, sociologists, and others. 
Thp single concept that human beings are now responsible for their own 
evo>ution has enormous educational implications. 

Type C. Evaluative research directed at question answering and 
problem generating could serve as a means of coordinating basic re- 
search and directing its application. 

- For all three categories of investigation final reports or suttinaries 
need to be interpreted at several levels of consumer sophistication. • 

Somewhere in the basic research program provision" should be made 
for Ipng-range longitudinal studies of educational attainment result- 
ing from differing practices and in terms of various goals for the 
teaching of science. 

VI. Graduate Fellowship Program in Early Adolescence and Science 
Education" $200,000. ' : . 

This program would be open to three categories of researchers: 
1) science educators, 2) science-supervisors; and 3) researchers in cognate 
fields of science education. The goal is to develop a 'cadre of competent 
researchers that can deal with problems associated with the teaching of 
science to early adolescents. 

There should be opportunities for the typical science ediicator who 
does research to leanypere about early adolescence, and the behavioral 
scientists should tltrlfrkn opportunity to jLearn something about science : 
education. The science supervisor needs tcA acquire Sufficient skills in 
educational research to assist in theconauct of research and to be compe- 
tent in interpreting research findings to others. 

VII. Curriculum Development for the Early Adolescent . $1,000,000. 
Development of science curriculum modules for grades 6,7,8,9 that are 
goal directed and Interdisciplinary in subject matter. These modules should 
be team developed involving teachers, parents, scientists, educators, and 
behavioral scientists. . Cultural and learning validity to be reflected in 
the formative evaluation. The curriculum development team could be school,, 
district, state, or regional based. Copies of all materials produced to 
be deposited with a science education curriculum exchange. 



Guidelines for proposals should emphasize the importance of developing 
modules that harmonize with a stated theory of science education. 

VIII. Out-of-School Science Education Programs for Early 
Adolescents . $500,000. 

One purpose of this program is to develop, a firmer continuity and a 
reinforcement of efforts between informal and formal science education 
experiences. A second purpose is to foster the integration of school/ 
community life. • 

Th.e direction for funding is to out-of-school agencies with science 
oriented programs, such as, museums, zoos^ nature organizations, science 
camps, planetariums, observatories, etc., to develop educational programs 
for early adolescents that are in harmony with the overall goals of science 
teaching. 

In this program schools would be encouraged to develop community 
resources guides (agencies, institution, human Resources, etc.) that now 
exist. Proposals for the development of out-of-school resources would be 
encouraged, especially the development of resources in which students and 
parents could participate in the development. 

IX, The Exceptional Student Program . $1,000,000. 
' Two types of research and development endeavors are envisaged here, 
one a compensatory program, and the other a program for the gifted and 
talented student. The science teacher in the middle grades shares in the 
responsibility for helping to alleviate educational, deficiencies acquired 
in' lower grades arid in fact may be in a favored position for doing so, 
particularly in mathematics and reading. * 

While considered effort was devoted to science programs for the gifted 
and talented two decades ago the whole endeavor suffered from tfie lack of 
an adequate conceptual base. 

Programs for the handicapped— blind, deaf, physically limited, home or 
institutional bound— would be dealt with in the exceptional student program. 

-No attempt has been made to spell out details for these programs. There 
are over-lapping areas and functions and tht^ is vfewed as desirable. The 
programs as a group represent an all-out -eff0rt to exert an educational 
transformation for the teaching of science to early adolescents. For the 
first year, or two in each program the efforts may be more exploratory than 
directly productive and this should be recognized from the onset. Crucial 
for e^ch of these programs .is the finding of ways to effectively report 
results, achievements, experiences or whatever so that there is some 
evidence of progress or failure, and to identify needed research and 
study. 



Perceptions Relating to the Educati6n of Adolescents 



Fred D. Johnson 

- Perhaps at the risk of oversimplifying, it is my contention that adoles- 
cent education historically has never had a fair shake in the American educa- 
otion plan. In most instances, it has simply been an extension downward of the 
typical American high school. The instructional strategies-,. methods of 
evaluating, and so forth, delated to it have been synonymous with those of 
high school instruction based on the Carnegie unit without'any consideration 
given to the social and emotional development of students who fall in this 
crucial chronological group. 

The financial and human resources that have been committed to 'improving 
education at this level haye been overshadowed by other crises or educational 
priorities. As we look at a series of pertinent skills that are imperative for 
survival and are prerequisites for specialized learning and career selection, 
we realize that students who ar^;at this transitional age have not histori- 
cally been given and are not presently being given ample opportunity to 
acquire these skills. For example: frequently, after the primary training. - 
students are taught by people who are highly trained in a particular disci- 
pline. Instead of having an opportunity to learn important skills (for 
example: identifying, classifying, analyzing and synthesizing). Students are 
forced to use these skills without the help of the teacher or others. Without 
doubt, these are the most difficult skills to acf^uire and are germane to any 
future educational growth and development. 

The pre-college educational, community has forced itself into a dilemna 
by having conveyed to the publicthat we can quantify the educational growth 
of a student, his ability to reason, and other characteristics. Perhaps this 
IS one of the great n\yths that has Been created in American education. The 
writer argues that the cadre who emphasize "back to basics" are doing so in* 
ISen-canchool°°^ ^^^"^^^ ^°wn (he corridors of the 

Our educational system is based on the concepts of essentialism, meaning 
there is a body of knowl'edge, skills and values that is essential for all to 
Additionally these essentials are governed by a time limit. That is, 
each student should show "X" amount of material in a certain period of time. 
Available research data indicating emphatically that. the learning style, 
learning rate, and learning ability of each child are different has been over- 
looked continuously. . \ 

lu J^^ essential istic iPproach to education prevails at all levels. From 
the beginning of the school experience through high school the emphasis is on 
tte completion of the secondary program. The system has its reward and 
E!12lfl!!fl]^" k ^^tV^l system with many fallacies, one of which is that it has 
pretended to pe able tp measure the educational growth and achievement of 
students. Yet neither the public nor the educational community seriously 
questions our present system of evaluating students. Only rhetoric is given 
to comprehensive student evaluation. ^ 
To meet with any real success in Instituting change, all endeavors 

c?!!Sl!lIc^*^*"^®?*^ """^^ ^^"f^^h^ ^f^^^ 9°^^ 0^ improving and maintaining the • 
students themselves. We should make the capabilities and the aspirations of 
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of the dridividual the prime considerations in planning the school program. 

■In our evaluation attempts, we must give recognition to the fact that 
persons perceive improvements in different ways. Also, in every lesson there 
are planned outcomes that we attempt to measure, but little attention is ever 
given to unplanned outcomes, which may be positive or^negative in themselves, 
ft is imperative that the student in the school have compatible perceptions 
of what constitutes improvement. 

Students in the transition or adolescent period are usually involved in 
either the junior high school or the middle school. These institutions are 
spoken of, in some instances, as being one and the same; however, there is a 
distinct difference between them. The middle school is more oriented to the 
needs of the students; where^the junior high school is directed more to 
specialization within a discipline. Students of this age group are curious 
and eager to try new things. They are more interested in exper%ientation and 
less oriented to the academic areas. The present school experience for 
students at this age level usually does not take advantage of the students' 
Interest in discovery nor their need for recognition. 

The fact that the middle school or the junior high school experience Is 
not a period of exploration leads to" frustration and poor career choices on ' 
behalf of far too many students. Not only should students be given an oppor- 
tunity to explore during this period, but also it Is a crucial time when the 
interdisciplinary nature of knowledge can be and should be emphasized. This 
should also be a period in which the school experience emphasizes a large 
number of "hands-on" opportunities for students. In aa age of technology and 
technological gains it is imperative that students understand and be intro- 
duced l?oth to the world of work and to the lifelong necessity of making 
adjustments based on these technological and societal gains and changes. 

The ineffectiveness of higher education institutions in equipping 
teachers wfth expertise and appropriate teaching t^chniqij^^t the junior , 
high/middle school level further compl icates the matter ^^Mjjf^^^^^^^ the 
early adolescent. ' 

School boards and school administrations do not give adequate attention to 
the needs of the early adolescent. This indictment should not be made without 
an explanation: the numerous pressures exerted on the school boards and 
administrations cause the special needs cf the early adolescent child to rate 
a low priority. The funds, staff time^ and experimental resources necessary 
to improve the middle school experience are not available; consequently, 
local boards and school administrations do not have the financial resources, 
and the private sector is not willing to commit the necessary funds in order 
to carry out the research and experimentation that is necessary in order to 
improve the school experience for these students. Hence, the writer feels it 
is imperative that the federaj government and other granting agencies build a 
strong case for the needs "in this area and commit the resources necessary in 
order to guide education. Some experts estimate ttjat only one out of every ^ 
five jobs, in this decade will require a college degree; however, approximately 
one7half of -all jobs will require sojne training beyond high school and perhaps 
retraining before'the student retires. This makes for an even stronger case 
for equipping the student with the proper skills* in order for him to cope with 
his and our .ever-changfng society. Providing yound people with temporary jobs 
is just a "short-run" solution to a serious political and economical problem. 



What is needed is that education address itself to the funding and development 
Of long term education and training programs that will aid students during 
their natural period of exploration and provide opportunities for them to 
experiment and make good career choices. At this stage of development crili- 
cal thinking and problem solving skills are developed. These areas cannot'^be 
fully developed in the traditional elementary classroom or in the department- 
alized junior high school dominated too frequently by one adult. 

The curriculum of the adolescent learner should be planned in such a way 
that it meets the needs of the student both academically and socially and 
still provides for continuous progress. 

Perhaps the greatest deterrent to a successful school experience for the 
tSu !u^!?* ^3^"^^ the fact that faculties are not properly trained to deal 
with their instructional programs. Teachers should have special training and 
rJ,tV/J 1° ^^^i group. They should also be cortmitted to pupil- 

centered teaching. Teachers at this particular level should be especially 
sensitive and Possess a high degree of perception. The school experience at 
this level should neither be remedial or preparatory. Emphasis should be on 
the utilization of knowledge rather than just a mastery of it. The program 
should be planned in a manner that all students are encouraged to make contin- 
uous progress. The evaluation and grading should be done on an individual 
basis rather than on a comparative basis. Appropriate affective indicators* 
should be used in the evaluative process. 

The school experience for these students should stress motivational 
activities rather than jus,t the acquisition of specific facts and skills It 
!Si encourage the utilization of various techniques and programs, many of 
?nw°"?^ presently used in our schools, are inconsistent with the needs 
and interests of the students in this age group and in other age groups as 

*?*^^ environment is an exceedingly important aspect of the students' 
learning plan; this includes the attitudes of the staff as well as the physical 
cal environment. One aspect of this environment should contain "love" - 

tnnf ^l^ """P^"* il!^ °^ Creativeness.and experimentation 

should be encouraged. The environment should be arranged in such a way that 

learning has certain prescribed goals. The total program should become as 

failure-free as possible. Frequently, the school experience produces failure. 

j:^|eL%*?e']^'''^2^?l5lMff4:U!'^ ^-ted^ a UUor which' 

STATEMENT . 

for fhi*f!!S?r H^V ^"^^^"lar efforts in science, math, anf the social studies 

Jeeds of1fJL'??^%''f!lL'r \" °^ ""^^t^'^Q tf^e educational 

needs of students at this level. The £urriycul urn development efforts in this 
area, however, are coinnendable. Many of^e programs developed for this 
particular age group should be applauded ir?) that they take the social, emo- 
tional, and educational needs into consideration prior to the development 
efforts. Despite the development of thesf excellent materials, numerous other 
Sr^ho^f n^^^ inhibited (perhaps prohjgited in some cases) the implementSuon 

schools at this grade level; the lac/ of comnitment on school boards and 
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administrative personnel; and frustrated teachers with improper training for 
dealing with students at this level. As with most programs, dissemination 
models nationally are ineffective. Hence, when we look at the other needs 
for improvement of the education of students at this level, curriculum devel- 
opment would certainly have a very low priority. 

RECOMMENDATION 

Resources, both human and financial, should be included in inservice 
teacher training in order that the population of teachers who are affected 
Mn this area might be much greater than the routine preservice teacher train- 
ing program. These inservice programs should be of a cooperative nature 
between school districts and NSF with the university serving in an advisory 
capacity. An agreement to. provide funds in this area on a cooperative basis 
could serve as a motivational look in convincing school administrations and 
•teachers that they should make strong corrmitments. 

STATEMENT 

' The minority adolescent student is confronted with all the previously 
mentioned problems plus a series of other societal problems that appear to be 
impeccable at this junction. The writer would argue that no special curricula 
should be written for minority students. What is needed is a strong commit- 
ment from teachers, counselors, administrators, and the lay public in terms 
of exhibiting. an interest in and a concern about the growth and welfare of 
these students. The development of special curricula usually has negative 
psychological connotations. Regardless of the good intentions, it is a way of 
labeling student*-, with which they are far too familiar. The money that would 
be used in curriculum development would far better be spent in human resources 
being administered to students during and after the school day. It could be 
suggested that the stat^ent relating to curriculum development applies to 
female involvement in science and science-related activities as well. 

RECOMMENDATION 

Funds should be provided to reward teachers, counselors, and other 
personnel who write- strong proposals and make firm commitments to provide 
activities for and spend time working with minority youth other than school 
hours. Provisions should be made for travel for students in these proposals. 

STATErCNT 

From a practitioner's vantage point, there has been a dichotomy between 
so-called "inquiry science" activities and commensurate evaluative procedures. 
Research is needed, and the development of activities that are not dichotomous 
with inquiry instruction needs to be designed and implemented. Far too fre- 
quently, curriculum projects succumb to pressures from administrators, the 
conmunity, and other groups and destroy viable programs and projects in an 
effort to quantify the gains in cognitive terms. Frequently, unplanned posi- 
tive outcomes are latent. Skills and knowledge acquired through unplanned 
activities are rarely taken .into consideration in the process of assessing 
student growth and achievement. 



RECOMMENDATION 



. It is recommended that funds be allocated to conduct research to deter- 
mine ways of implementing those findings which tend to measure other aspects 
of educational growth rather than cognition alone, (Federal efforts including 
National Assessment, evaluative criteria for Title 1, and other Federal pro- 
jects do not encourage the kind of evaluation which considers the comprehen- 
, sive evaluation of students). 

STATEMENT 

A large number of middle school/junior high teachers have not had train- 
ing^hich explains the characteristics nor the uniqueness of the wa" that tjie 
adolescent learns. To further complicate this matter far too many of these 
teachers have not been trained to teach science, math, and social studies in 
a manner where the interdisciplinary nature of these^disciplinesjs exempli- 
fied. The^e subjects are taught as if they are totally independent of each 
other. Hence, these teachers are not able to direct an instructional program 
for students in a manner whereby the students are guided toward an understand- 
ing of the interrelatedness of^ these disciplines. They do not know how to 
pull excerpts from existing. science, math, and social studies program and 
teach them as a unit; nor are they able to capitalize on activities which are 
appei^iling to the adolescent. 

RECOMMENDATION . ' 

• The teacher training prograrr^? that NSF may finance should include 
training in the psychology of the adolescent and strategies for teaching in 
an interdisciplinary program. 

STATEMENT # 

In order to meet the minimum requirements of state departments of edu-r 
cation and accrediting agencies, frequently teachers may be teaching in, for 
them, an uncertified discipline, and all the science and/or math may be farmed 
out to other teachers except for one course of math and/or science. These 
"misplaced" teachers frequentlj< have no interest in thes^cobrses and are 
simply teaching them because they are forced to do so. Jhe certificationj^ws 
jnlnariy states will allow teachers to teach one course OMjt their are#|^p^ 
Theselkjnds of arrangements! allow for very poor science^d math prograthim'' 
especirHy--iLt--the-i)fW^ high level. ^ 

RECOMMENDATION • 

In any program that the National' Science Foundation sponsors the local 
school district should not be allowed to/arm out one or two courses of science 
and/or math to teachers who are devotinorajlbe majority of their instructional 
time in "other areas. • W'? 



It is recommended that the funds available 
spent in the i;ol lowing manner: 

Research and Development 

Teacher Training Programs 

Minority Programs 

Formal Education 





for adolescent education be 

20 Percent 
50 Percent 
20 Percent 
10 Percent 



Perspectives and Recofrenendations for the 
Science Education Directorate 



Introduction 




fJoan Scheff Lipsitz 



"I don't think science should be what it is. It is always the 
course where a teacher stands up for the whole period and 
lectures. You should have some activities that are fun, not 
like looking at amoebae under a microscope and doing a worksheet 
on it or dissecting frogs. That's so gross." 



Seventh-grade junior high student 



It i.s wise to listen to young people. They tell us in several sentences 
what we struggle for years to clarify for education policy. This twelve- 
year-old asks for a radical change in the quality of the teacher's interaction 
with the students. He wants to become involved through meaningful activity 
in exploring aspects of science that are not trivial to him. He wants the 
activity to be pleasurable and to have a ourpose beyond the completion of 
a pedestrian worksheet. His concern for the integrity of living things, 
most probably for his own body, makes it impossible for him to know why he is 
dissecting frogs. The act is too threatening, or "gross". He obviously has 
no vision of what "science" is beyond the assignments in a mundane classroom. 
No matter how long he talks, he will not mention the social sciences or mathe- 
matics, nor will he discuss concepts. He will probably not even mention a 
single fact that has excited him in this classroom. At home, on the other 
hand, he avidly learns the facts in the Guinness World BQok of Records , reads 
every latest almanac, argues heatedly about the morality of the neutron boml^ 
becomes fascinateb with the migratory patterns of birds, and reads ^very 
magazine article about puberty that he can find in his older sister's fashion 
magazines. 

Early Adolescence as a Target Area 

Early adolescence is the second most rapid time of growth and change in 
human development. Only infancy exceeds early adolescence in velocity of 
growth. . Physically, young adolescents are experiencing the adolescent growth- 
spurt and the onset of puberty. They have special health, nutritional, and 
mental health needs in relation to these physical changes. These needs have 
curricular implications. Emotionally and socially, young adolescents are ex- 
ploring a sense of uniqueness and belonging, of separation and commitment, of 
future goals and their personal pasts. For the first time in their Itves, 
they see themselves as having a personal destiny and a social destiny. For, 
the first time they see themselves as being a part of a generation. Again, 
these have curricular implications. Intellectually, young adolescents are 
exploring values and ideas in a new way. Some are beginning to form abstrac- 
tions, to generalize, to think about thinKlhg. This intellectual development 
makes it po$sible for some to become engaged with .concents, imagery, theorems, 
contingencies, and implications. It also enables them to shift from an 
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authoritarian sense of right and wrong, to a more open and complete approach 
to Value\omiation, both personal and social. This cognitive shift makes 
it possibl\ for young adolescents to struggle for the first time with con- 
flicting dbncepts like individual rights and "the greater social good" ~ 
the underpinnings of democracy. This change in cognitive style has import 
for curriculum and teaching techniques. . 

And so, early adolescence is a critical time in human development, crit- 
ical to the individual and to the social order. We tend to be fearful of this 
stage of development. While acknowledging the plasticity of this stage, we 
anticipate, that young adolefscents are mo;re receptive to negative than to posi- 
tive influences. We are frightened that the great majority who maneuver their 
way successfully through a time of life requiring considerable coping skills 
will "catch" the "diseases" of our "new epidemics" — pregnancy, running away, 
dropping out, alcoholism* drug addiction, violence, and suicide. I do not 
mean to belittle the personal pain or social risk of such behaviors,* but 
rather to insist that most young adolescents, for many reasons, most of which 
we do not know, manage to cope with amazing stability through so demanding a 
period in life. Partly because of our fears, we label the age group as' 
"transitional" and put young adolescents on hold. By so doing, we fail to 
assign our talents and financial resources to an extremely vulnerable and 
impressionable age group. 

Were our decision-making processes rational, we would examine the phys- 
ical socio-emotional , and^ognitive characteristics of early adolescence, 
conclude that the needs ofHhe age group are both critical to human develop- 
ment and widely ignored, an^ select .early adolescence as a target area for 
federal funding across a brl^d specjrum^ research and program "^'nitiatives. 

Contexts of Adolescent Developingnt 

Adolescents mature in environments. Although we tend to talk about the 
, power of intrapsychic forces and see children entering puberty as being at 
the mercy of hormones , sijcio^historical , cultural, and institutional contexts 
help to define the nj^tife of adolescence. To be a young person going to 
school in a.-spfi4e^^ependent upon books for knowledge but having meaningful 
experiences within the context of family or community was to be someone with 
a defined role dependent upon school for curricular content. Now, in an 
information-rich society that offers few family and community roles for ado- 
lescents, the demands made upon schooling to help with roTe definition are 
socially determined. Likewise, to grow up in the Depression when each ado- 
lescent h^ad to contribute to the wel 1-being of the family conferred a sense 
of meaning to development quite different from the affluence of the '50s and 
'60s, and different still from the constricting economy of the '70s. To be 
young, black, 14, and anticipating a 40% unemployment rate is to have a fore- 
closed future at the very point of self-definition and rising social con- 
sx:iousness. Adoles^ense, insofar as it is externally defined, is extremely 
vulnerable to econ<mic forces. When school curricula are devised that are 
insensitive to thatVvulnerabili ty, they become irrelevant to the lives of 
students. We tend to think that many young adolescents will not learn because 
of the innter static caused by biological change, while ignoring the external 
static caused by the lack of synchrony between institutional demands and 
socio-economic realities. 
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Nor will curricular revision suffice. Young people grow within the 
contexts of institutions:, the family, schools, medical centers, the 
juvenile justice system, the media, lililraries, 'voluntary youth organizations, 
shopping malls, etc. Because we eire unsure what role we want young adoles- 
cents to assume in our society, most, of these institutions are not infused 
with a sense of purpose that helps young peoDle to define themselves parts 
of a larger whole. What is to be learned in school therefore remains fn 
artificial construct unrelated to any sense of purpose for too many junior 
high age students, and unrelated to that network of institutions that each 
young adolescent must learn to negotiate. 

The context that presents us, in the 1970s, with the hardest sets of 
choices is racial and ethnic. At a time when school classes are not to be 
"racially identifiable" and yet ethnic and racial groups choose not to be 
"melted", policy setters for schooling for all grade levels face a dilemma 
that is yet to be resolved. The conflict appears to be most keenly felt 
by young adolescents who, unlike other age groups, thrive when they are in 
the racial majority. Thus, while black students do best in predominately 
white elementary and high schools, they appear to do better in predominately 
black junior high schools. Similarly, while elementary and senior,bigh 
school students do better with more experienced teachers, junior high stu- 
dents appear to achieve m9re with inexperienced teachers. What we may be 
seeing here is the self-consciousness and peer-orientation of young adoles- 
cents, who relate best to young teachers closest to their own age in socially 
comfortable contexts. From various studies a picture emerges of the vulner- 
able seventh-grader, more vulnerable than others to violence, the unsettling 
effects of changing schools, damage to self-esteem, and heterogeneity of 
school population. We can" choose to reject certain policy implications;bf 
such findings, but we must decide how to respond to them as best we can 
through institutional restructuring, hiring policies, instructional method- 
ologies, and curricular offerings. 

We must also finally recognize officially- that adolescents do not live 
their lives in the isolated fragments of the individual institutions we 
choose to specialize in. Although the impact of spending 180 days a year in 
a school building is not to be minimized, information and experiences from 
the various institutions that an adolescent interacts with are processed by 
one integrated personality who, we hope, does not live as fragmented a life 
as our curricula and individual institutions presume. 

The Junior High School . ^ 

The junior high school is an overloaded institution. Staffed by the least 
appropriately trained administrators and teachers, often under-funded by in- 
equities in sichool finance weighting formulas, hindered by dated or in- 
sufficient curricular materials, junior high schools are supposed to instruct 
the most developmental ly variable group of students in any of the continua of 
public schooling. In a society not sure what the aims of schooling should-be, 
uncertain who young adolescents are and who we want them to be, junior highs 
add insult upon injury by lacking an internal definition of what the aims of 
schooling are for young adolescents in particular. These areas of confusion 
converge upon an age group just beginning to seek personal and social 
definition. 
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. In, North Carolina^ to talc^^on^ stateras>^)i. exajinple (North Caronna is 
now this' cDunt,ry's 1 1 tfi .rnqst .popul?ous st;4te; abbut jio. become the 10th), it 
is almost impossible. to fimyoutwhiere 12-15 year qIcIs are* tn school. Doing 
so requires .a sthobl-by-^chifl^^ 12-^15 y^h^ oIm were housed 

with "26" different gra^^ 7-8, /S-S, etc. ). It 

is difficult 'td^arguetJi^,)^ arr^ consensus about what ^S^^^^ should 
be for youn'^i^Qj^sce^^ obivjously' pistes where"i\ is , most con- 

venient to pla|ce>^^^ Tf^y hajjte^beco^^ the^niost expandable 

and. tMt^fifo^^e^the r|ost a^^- group. ^ ^ /'^ ; / /\ 
^ /C Because the lack^f fit between or^nizatifinal structure and students' 
developmental needs is so great, at ^thr- jWptr js difficult 

to Riake a rationale, for any curricuTar or staff deyelopmeat independent of 
structu^l change. . When one reviews the objectives apd funding priorities of 
NSF from 1954. to'the present, one can easily -recoffmiend that every single 
priority be reassigned now to junior high education. The fact that they have 
all been attempted at other grade levels does not minimize the importance of 
these objectives for young adolescents. It is possible that no meetings or 
position papers are necessary. (I was, i^n fact, tempted to list recommenda- 
tions culled from "pre-Col lege Science Curriculum Activities of the National 
Science Foundation," Vol.. II, and submit them in lieu of this paper. ) The 
problem with such an approach, however, is that it is unclear that any 
funding priority targeted to an unresponsive organizatiphal structure will 
b^ effective. We are seeing some exciting concepts of career education and 
consumer and h^jnemaker education bastardized at the junior high level. Can 
we be at all assured that science education will fare better?. 



Recommendations 



These general assumptions form the basis forfthe recommendations that 

follow: ' Jr f 

1. The ways in which younTg people are taught to convey as much, if 4 
not more, lasting means as th^subject matter being taught. Young 
people who spend mbre than one-third of their waking hours in an 
accepting environment that values their individuality and their 
growing abililty to assume responsibility for their lives are given 

a chance to learn that they are worthwhile, resourceful human 
beings. Any movement toward curricular innovation in our schools 
affords us the opportunity to extend our commitment to create human 
learning environments. We must resist the superimposi tion of yet 
another program onto the school day of a young person in a coercive, 
irrationally uritrusting, or unduly regimented environment. 

2. Teachers need humane working condidions if they are to create 
humane environments for their students. The special demands already 
made upon teachers of young adolescents need to be considered in any 
proposed curricular or instructional reform. 

3. Schools by themselves cannot redress the wrongs of our society. We 
have learned many hard lessons about the feasibility of asking our 
e^ducational institutions to' take on the solitary burden of healing 
6ur social and economic wounds. Efforts at expanding the popula- 
tions served in schools should be extended beyond schools to other 
educational institutions and settings. 



The following recommendations are made in the context of these general 
assumptions and the review of what preceded them: 

T. Funding should promote the integration of minority and women 

students into the regular science classroom, rather than targeting 
and thereby separating out. specially funded students. (Too often 
categorical funding creates separate categories of students and 
excludes them from the mainstream.) 
2.. Funding should promote school reorganization in the direction of 
recommendations emerging from middle school associations. These 
include interdisciplinary studies, high interest short term courses, 
^ options or electives, and other attempts to give students and 
teachers more choice and flexibility. 

3. Funding should promote the development of curricular modules at 
various levels of cognitive sophistication to meet the needs of a 

-variable young adolescent school population. These modules should 
be developed so that they can be used in heterogeneously grouped 
clas|>. (Too many curricular packages require homogeneous grouping 
and*^re therefore not useful to schools where homogeneous grouping 
leads to in-school segregation, or what OCR calls "racially iden- 
tifiable" classes. Teachers at the junior high level seek excel- 
lent materials for classes of students with broad ranges of ability 
and background.) 

4. "Funding should encourage established and newly organized teacher 

centers to serve middle schools/junior high school staff members. 
(Most established teacher centers do not offer services to teachers 
of young adolescents.) 

5. Initiatives in science literacy should be joined*to initiatives in 
basic literacy so that science curricular development and instruc- 
•tional improvement address the problems of functionally illiterate 
young adolescents arid. their teachers. (It is almost impossible for 
teachers to learn how to teach subject-related literacy skills to 
adolescents either 1n university courses or during, in-service 
workshops.) 

6. Funding initiatives should extend outside the school to the voluntary 
sector, including the media, recreation departments, voluntary youth- 
serving organizations, industry, shopping malls and other places 
where young people congregate. (In Scandinavia, creative uses of 
shopping mal.ls as centers where teenagers "hang-out" are being 
explored.) 

7. Programs that parallelthe artists-in-therschools project should be 
funded for those science, areas supported by: NSF. - Young adolescents 
need greater access ta->*ole models rather than learning about careers 
from textbooks. 

8. ^k) curricular development should be funded without strong dissemina- 
tion and instructional improvement components. 

9. Information disseminators should be encouraged to broaden the scope 
of ^he content and clientele of dissemination. Dissemination should 
not be tied so,l€ly to products, nor should it be limited to science 
educators and Researchers. ^ 
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10. Instructional and administrative improvement should., receive the 
highest funding priorities. The vast majority of teachers and ad- 
ministrators at the middle school/ junior high level have had in- 
adequate pre-service preparation and in-service work. Money will 
be misspent on curricular revision without major emphasis being 
placed on professional improvement. 

a. Funding should be made available to state departments of educa- 
tion to upgrade their science consultants in the areas of early 
adolescent development, the organization of the school day, 
interdisciplinary teaching, science literacy, etc. 

b. Funding should be made available to colleges, universities and 
non-profit pcivate institutions to improve or establish pre- 
service and in-service course offerings llbt emphasize early 
adolescent development,, interdisciplinary approaches to'science, 
etc. 

11. Funding should be made available to non-profit education and/or 

advocacy institutions that are in the vanguard , of educational reform 
at the state, regional, and national levels to establish demonstra- 
tibn prograins that provide training, information services, and to 
establish liaisons among professionals in the schools, community 
workers, an|' the private sector with the purpose of .expanding science 
.opportunities fbr yoiing adolescents in the community and the work 
place. ' • 
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ERIC 



Career Education 



Barbara Preli 

Career Education is a term that has generated nationwide discussion over 
the last few years. Professional literature documents the evolution from con- 
cept to fact. A fact which sees itself being implemented in over 9200 school 
.districts throughout the United States. 

Just recently, theitongress of the United States enacted into law the 
National Career Educatiorr Incentive Act which was signed by President Carter 
on December 13, 1978. This act with adequate appropriation will see the con- 
cept of Career Education implemented in every school district throughout the 
nation. 

. What exactly is this concept that has generated such 

phenomenal interest and enthusiasm from educators , parents 
and business labor-professional community? 
What effect does this concept have on the areas of science 
math and social studies? 

How will this effect the .early adolescent? -a 
. How does this fit into the goals of the National Science 
Foundation? 

I would hope the following narrative would suggest some answers to each 
of these questions. 

■ Career Education, from its beginning, emphasizes for all persons, at all 
educational levels, in all settings of our society the need to know, under- 
stand and act on the increasingly close relationship between education and 
work that exists in our society. . - 

^ Community surveys, research studies and professional literature speak 
frequently of the occupational illiteracy that is strangling our youth. 
Whether such criticism is justified or not, cflta indicate a majority of 
students are leaving the system with: 

. lack of employability skills. 

limited job seeking, getting and keeping skills. 

. limited knowledge of availab.le oc^ii^crfTons, 

. limited recognition of values-^antlrewards of work. 

. limited decision-making skills. 

. little awarenessrof the purposeful ness of education to the 
worl d of wof k^j^^^ ^ — ~ — 
little ^da^lll^^^o.^^ . 

. limited aiy^^n^^jp^^ long range goals. 

. JImited ability*to\form positive atftitude about self. 

Data reflect the. need strengthening these areas with all students and 
at. all levels of the program beginning in the formative primary years and con- 
tinuing in a systematic develoDmental process throughout the students develop- 
ment. \ 

Very basic questions which\fesent themselves 'at this time are: 

. How can these needs be mer^ 

. Where does this fit into the present educational systetn • / 

we are familiar with? 
. Who should do it? 



School systems throughout the United States are currently successfully 
demonstrating a variety of different approaches to making these goals a reality 
for students. It is too time consuming to detail all the appkMches being 
utilized but there are certain commonalities among all programsN- Career 
Education: > 

. involves the entire school program and the resources of the 
community. It is for all students, at all levels of the 
school program. 
. is an integral p^i^rt of the total education enterprise. 
. . is a continuum of planned experiences which begins in early 
childhood and continued through the adult years. 
. infused, threaded or woven into the content of existing cur- 
riculum. It is not packaged as a separate course or series 
of courses. . 
. is a systematic developmental concept which encompasses three 
phrases. 

A Awareness - This is the foundation of the G;atreer education 

* program. It provides the basic foundation in 

the areas of academics, work, self, concept, 
'decision-making, and community. 
Awareness is a continuous process throughout 
one's life. 

Exploration - Exploration builds upon the attitudes and skills 
developed in the awareness phase. It provides 
additional skill training,- both academic and 
technical, hands on experiences, greater self- 
analysis, and in depth exploration of jobs to 
enable the student to choose a preparation best 
suited to his life plan. 
Exploration is also a continuous process. 

Preparation - This phase prepares the student, based upon their 
selection of programs, to enter college, to obtain 
a job, or continue In a post-secondary training 
program. 

In addition to the preparation of skills, it gives 
the student further exploration of skills, further 
exploration of those occupations which utilize the 
skills he Is learning. 
Specific curriculum design varies among programs. The elementary com- 
ponent usually centers around creating an awareness of the students towards 
the world of work, self, school, and community in a sequenced and developmental 
process. The career concepts, themes and techniques are Interwoven among the 
curriculum as to be a regular part of the teach-l^/l earning process. 

The middle/ junior high component of the process provides young adolescents 
with the motivation to think of future career decisions at a time, when they 




In order to answer these questions we must first clarify terminology. The 
United States Office of Education defines Career-Education as "an effort aimed 
at refocusing American education and the actions of the broader community in 
ways that will help individuals acquire and utilize the knowledge, skills, and 
attitudes ne'dessary for ea-ch to make work a meaningful, productive, satisfying 
part of his or her way of learning." , . 

It is necessary to underscore the emphasis placed on preparation for the 
world of work, (paid, unpaid) does not compromise the other goals of education. 
Care^; Education is not designed to. solve all the problems of education, but to 
refo"cu% education on one of its goals, preparation for work, as part of the 
total educational endeavor. 

The defihition can be further clariVied by examination of the learner 
goals proposes by the United States Office of Education. 

. Increased self-awareness 

. Increased basic academic/vocational skills 

. Increased awareness of work values ^ 

. Increased, awareness of knowledge about work 

. Improved work habits . ' 
^ . Increased work getting and seeking skills 

.Increased placement 
^ . Increased awareness of 
Career Education addresses itself 
outcomes. . ^ , 

Analysis of the learner outcomes makes it . apparent that many persons share 
the joint responsibility for achieving these goals with children. The specific 
role or responsibility may differ but all contribute in many inter-related ways 
to the student outcomes. 



means for continued education 
in a systematic manner to each of the above 



Teachers 



SCHOOLS 



Counselors 
Librarians 
Principals 
Supervisors 



CAREER EDUCATION 
GOALS 



Instruction 
Guidance 

Vocational Education 
Special Education 
Research & Evaluation 



School Board 
Members 



Parents 

Business-Labor- 
Professional- 
Governmental Persons 



Home-Family 
Community 



The delivery of Career Education represents a collaborative effort of the 
total instructional staff along with assistance from the home family, and broad 
community. This is only achieved if all persons involved in the total develop- 
ment of the child work together to mutually implement the student goals. 
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are concerned^ wjth the present. The revised Curriculum emphasizes the relevance 
of content to careers. , Intensified guidance efforts and opportunities for explora- 
tion of the world of work are provided. 

The senior high program is a more formalized program of, preparation. Aware- 
'ness and exploration are still continuing for some stttdents. A revised curricu- 
lum emphasizing the relevance of content to careers, guidance activities and part 
time work experience are generally availably in. varying degrees. 

Career Education blends a variety of techniques that are already familiar to 
many educators. The easiest way to clarify these techniques is to provide a 
short description i 



Interview 



Research 



Discussion 



Bulletin Boards 



A class or individual questions workers about 
their job. It is an excellent means of re- 
search, listening, ,inquiry, and communicating. 
Students participate in; 

. locating pre-interview information 
. formulation of questions 
V conducting the interview 
. follow up activities 

Research about the world of work can be conducted 
by every student at every grade le\l^el. The amount 
and mo4e o^f research depends ^upon the characteris- 
tics Qf.tnis individual child. \ 
Research can' be accomplished in many ways; written 
reports, interviews, films, and filmstrips, recordings 
and tapes, books, charts,* letters, newspapers, * 
magazines, commercials. 

Discussion is ,a useful tool for planning 
activities, problem solving, attitude and 
value clarif-ljSation about the world of work. 
The teacher /reates an aware, free, accepting 
atmosphere. ^ The students should feel free to 
express their views in an appropriate manner. 
Guidelines are established before each session 
begins. Teacher lecture and student-teacher- 
student exchanges are avoided. 

Bulletin Boards serve to focus attention, stimu- 
late thinking, and display student activities. A 
career bulletin board should reflect the career 
theme or career value. 

Any of the following general themes could be de- 
veloped for a specified subject area or classroom, 
e.g.: 

A Rainbow Of Careers ■ . 



The Many People Who Work On 
5-Star Careers 



The" Wonderful World Of 
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Field Trip 



Hands On 
Activities 



Learning Centers 



. dowing 



What Can YouiCook Up For a Career 

What Are The Educational RequiVements? 
Careers In S ' 



Spread The Word About^ 
Consider A Career In 



•Be A 



A field trip is an excellent way to gather infor-\ 
mation about the world of work on a first hand basis. 
It could be an initial or illuminating activity. 
Workers can be viewed in real-life settings as they 
carry out their daily roles and responsibilities. - 
^ Experiences should be carefully planned by the class 
in advance. Questions should be developed to bring, 
purpose to the trip. A special emphasis needs to be 
placed on persons in the 

Hands on activities are those activities that which 
entails actually performing those tasks which a 
worker would do in a certain occupation. These 
activities are conducted in a simulated situation. 
Hands on activities give the students an opportunity 
to associate skills necessary to perform a certain 
job with their own interests, talents, amd capa- ^ ^ 
bflities. 

Learning centers are special areas desigfted for 
individual and small group learning activities. * 
Learning centers can be used in a variety of ways 
depending upon the tea-chers purpose: 

1. Total learning environment 

2. Remedial work 
^3. Drill 

4. Interest activities 

5. ^..^Eru>ichment activities ^ 

A career theme can provide- an excellent motivational 
theme for each of these purposes, e.g.: Interest 
centers of tools can provide some hands-on experi- 
ences for children. 

This provides the student with a chance in a struc- 
tured, planned situation to spend time observing a 
model or models carrying out their daily duties on 
the job. It presents work in a real life setting. 
Skills arid qualifications can^be analyzed as well as 
interests and, talents examined. 
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The internship program is anon-paid experience for 
secondary students in a job area of their choice. 
The amount of time may vary. It provides students 
with opportunities to: 

. explore the day to day, hour to hour, "duties 

and responsibilities of a job. 
. acquire knowledge of other jobs related to 

their job choice. 
. obsfirv* the career lattice within a job area. 
. inreract with a successful role, model. 
. participa1;e in hands on activities. 

Role, playing provides opportunity for the students , 
to act out a work situation and to examine carefully 
their interests. A game of charades could be played. 
Cards can be prepared with pictures of workers with 
or without a few suggestive comments on tasks per- 
formed by the worker to give students an idea for 
the role play situation. Students can draw^and then 
role pi aji, the worker for others to guess. 

All of these techniques emphasize a more activity-centered approach to 
the teaching/learning process - one where students are actively but construc- 
tively involved in the process of learning \nth strong emphasis upon the 
relationship between education and the world of work. 

For purposes of this panel the -remaining part of this paper will be 
directed towards the early adolescent, the middlfe/junior high years,. The 
particular needs of this age group as relates to Career Education will be 
explored. % 

The middle/junior high phase of Career Education includes aWarenesS, 
exploration and in some individual cases-i>repaTattolr^^This phase is a crucial 
-link in the career education prdcess. Some persons have i^ugges ted for too 
long it has been the missing link. 

By the time students reach early adolescent, they are ready to explore 
career areas but are not ready to choose a specific occupation. The explora- 
tory experiences provide an environment for them to determine how their 
interests can relate to future goals. They can begin to plan their life 
goals. Research data would indicate that most students are developmental ly 
ready to begin this planning process. ^ ^ 

Students, at this age, are activity oriented. They like to le^ h^ to 
do things, to manipulate, to explore. They have begun to discover tMt ^ey 
have opinions and that what t+iey do and say has an effect on other people. 
Carper Education provides the student an opportunity for a trying out period 
about the world of work within a safe envirownent of the school and community. 

Career Educatton at this level can provide a key motivational factor 
,for the. mi ddle/ junior high curriculum. It provides activities: which enable 
students to perceive education as being purposeful and meaningful at a time 
when students do not generally view school as such. With the introduction 
of Career concepts within subject content areas students begin to see a 
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direct relationship between what they are learning Ihd the real world. A 
sample ill ustration would be: 

■ ' •■. 

Mathematics: ^ - 

■ • " ' ' M '' ' 

Skills: Measurement ^ : ; 

Understanding linear measurement: line segments, English units, 
perimeter use of protractor to classify angles*. 
. . ' Understanding angle measurernent: protractor, classification 

Behavioral Objective: - 

Develops skills and understanding relative to' linear measurement 
'. and angle measurement. Job cluster: construction, fine arts, and * 

humanities; jqb- family: carpentry, masonry, art; jobs: surMyors, 
; draftsman^ architects, artist, landscape artist, builders, engineers 

Career Ob ject| ye: \ . ^ f , 

After^part4fipation in activities whiih provide information. about 
-occupations within selected clusters fthe student will be able to 
' » identify tools used, education and traiping, work hours, reading 

: and math skills, different jobs have different environments., 

Facilita-ting Activity: - ' ^ 

1. Develop a» eye catching display of vaif^ious instruments used in "meas^uring 
lines and. angles in different careers (e.g., a T-siiuare protractpr, tape 
nieasure^, yardstick, compass, -s.urveyor's tools). This should b^ done two ' 

, or three da(ys before beginning the unit. : 

2. Begin the unit by relating the instruments on display with the people who 
, ' might ause them; : , . : ■ \ - . ^ . : 

3. I Put-up a bulletifi board entitled "Good Measurement Skills Can Be The Key 
To Tour^Juture." Have the student cut out want ads from the. daily news- 
paper fxjr all jobs which require sojne type of measuring skill, throughout 
the durjjtion of this linit. ^ ^^^i • ; 
Develop several hands-on job experience projects for small group work.^ 

a. This ™i9^* Include surveying a piece of school property, drawing if^ 
if s^ale .on:paper. Gi ving. Jength., width, peri meter,, angles of the 
comeirs. , • 

b. Withiji a given time'limit assign work crews , to build a fence around 
the jfchool building or football field, ^ach -'group will need to 
subni;it a bid for the job. They must determfne: - » 

. IV Where they- wi IT build ^ 

2. ^-The type^^ fence V 

3. Jhe' perimeter of the area to be fenced in -•-> 
-Height of fence y - - ^ 

"5- Where to put gates . • 

6.. Cost of the supplies from catalogues," or by visiting and calling 
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' 7; ' ^acl^ gr^iiip will turn in^a. final ij^J^ fencing in the school 

prop^rty^i along with a scale dravMPt^o determine which group . 
C- Wfli: be given. the job. 
'-S^^^ together, through discussion of how a building 

"■^is constructed-V Surveyors, draftsman, architect, contractor, engineers, 
builders,, landscape artist. ^ 
: Interview- someone from Activity 5. ' j«f ^ ^ ^ ^ 
* ■ ' ' a. Ha\fe,.speater bring in some of the tools # rnf/her trade. 

b. ' Reigt'e h,i^ his/her job involves workingpUseTf. with others in this 

-cluster..' *WHir 
.; 7; Work s,hri^t -r'a set of ^word problems includingWpotheti^cal projects to 

meas^urf' and find cost,. V . ' 

. '8. Ask ,th|,^^^'S^^ to explain how perspective and distance are 

9. tT^sisrod^^^ magazines, kits, books on 

% -Th^se-iype^^ provide opportunities for students to look at 

' theml^i^e^Ts'p^eW relates to: . - 

attitudes toward work 
..;perj:<^ti"ons"of own abilities and interests 
I - ;•■ a-^ess.: the variety of job related information, they are 

vt-ht^o^M^ W Education provides young adole'scents with the 

' iijt>ti^#6^^^^^^ future career goals at a time when they- are mainly 

c6rtcVm<^M1iJtCI;he'.present. • ° 

■mCI^-RfidMMENDATipNS: . / \ \ . 



" ,^h|'?follo\5»'ing recommendations are suggested within the context of Ca'feer 
/ » Educa*|iSn and the early adolescent. . 

• y ,53'^^/^ Anal5'sis is needed in the Content areas of science, math, and social 
. / ^ -^^^^^^^^^^^ basic skills and concepts and the related job areas. What- 

require these instructional skills? Care shoiild be taken to 

' ^-^^^ ^x^\xd& jobs across the continuum unskilled .... professional. 

'^- 'it:- Research should be conducted as to the relationship between course 
- : » selection and projected career, goals. ' Included should be how great 

is the influence of parents, peers, teachers on course. choice. 
" - 3." A curriculum development effort should be undertaken' to- refine the' 
ifithr science, social studies^pjrograms which have {jroven effective 
' Include work values, job information and career concepts as part 

of the subject content. 
.. : 4. Demonstration DrogV^ams should be conducted which utilize science 
■■ • " ' edteiation and science work related experiences withijn the conmunfty. , 

5. .Rl^r^h and analyze of" job projections for the l^uture as relates to 

science, math, social studies. . .■ ' \ 

6. Seminars which would develop an awareness oh the part of admihis- 
strators, curriculum developers, teachers, and teacher trainers as 

' ' * to the importance and process of including career,- concepts within the 
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Ai^program development for the early .Adolescent should be a part 
of the total continuum of learning for -fhe student. 

. on a K-12 ...... developmental ^psis 

(what cpmes before and , after ) 

. what else is going on at the eairly. adolescent years. 
Total program planning rather than i striated subject area development. 
A directed effort is needed to make science education curriculum 
alive, exciting and exploratory f5k al l students. 
While special programs shpuld be continued for gifted and talented 
students in these- areas, additiqna}^ programs should be developed 
for ALL students. A LIFE SjCIENCE>ipproach. e.g. pollution, energy, 
physical and mental health. Scieirfce education for all as part of 
development. ' ^ h - 
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The Adolescent 



The ages from 10 to 
education of the growing 



in the mathematics 



TeV 



15 are^raportant pivotal years 
adolescents because: - 

1. they are moving from the developmental level Pi aget characterizes 
as the Concrete Operational- Stage (ages 6-7 to Jl or 12} where 
physical manipulation of objects play an important rale in thinking 
to the Formal Operational Stage (ages 11-12 and up) where they can 
use relational thinking and abstract thought' in the solution of 
problems. 

2. the youngsters move in the mathematics curriculum from the rela- 
tively informal experiences in arithmetic to the formal structu 
of algebra and geometry. 

an understanding^ enthusiastic, knowledgable teacher dan mai|e tHe 
spark for learning mathematics that resides in each of ±hemi)Mrst 
into a flame that may last a lifetiine but a poor teacher may 
dose to snuffing out that sparlf. v 
thfe youth reach grades seven and eight that have long been/ffecogr 
nized for their barren curriculum--too often simply^,>a revi™ aM^^ 
minor extension of the mathematics of grades one thtotjgh sT^^ V 
they complete the usual required seq^jence in mathematics and b^gnr^ 
the elective mathematics program^^r ho mathematics at a'lV. f . / 
the stjidents imake the decision to continue studying matf^gjat^^^ 
thus keep the doors open to\prDfessions such as sciejiti^?^?!;^^^ 
economist, buii^ness man, physician, statistician, compu|^ivprt)- ^ 
grammer, mathematician, and other occupations requiring §^kJf6Mffedge 
of high school mathematics for prereq^uj^si te courses or , 
itself, inversely, they may make the decision to avoid 
elfctive courses in mathematics an,d thu3 shut the doors 
fessions listed above. » ^ ^ 



chers ^ ; , 

There are very^few teacher education program^ in the United S| 
are specifically directed toward preparing mathematics teachers for 
and junior htgh scho^li^; Tea#ers with secondary mathematics majors 
gravitate to teach inigi|fh high^chools. Hence^ the middle and junior 
school mathematics teachers, in general have less of an academic backgrc 
in their subject thart-t^^ high-school teacher. y 

The problem is compounded by the changing popufatiop. For at lea|t 
nekt decade the d^cVeaising numbers^ of students in American schools wilr^festpTt 
irf shrinking teaching staffs. Hence, there will no Iqn^er be ^the infus-fci^ of 
Urge nuiribers hew young teachers pumping fresh ideas into our schooliJv 
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Minorities, Women and the Handicapped 



1 



The nurtk^ the ranks of the minorities., women and the. 

handicapped vmti^ <fna jof ^^^^^'t^^^^^ or a field such -as engineering that 
requires an \fl||tterrs^^^^^ is low compared tb their 

representation in the general population. Reasons for this fact are npt 



clear. 



Teacher Education 



Problems Needing Attention 



Middle and junior high school teachers of mathematics, without a doubt, 
have the most diverse backgrounds in mathematics of any segment of- teachers 
in American schools. Some have undergraduate majors in mathematics, but the 
preponderance of these teachers in the pre-ni nth- grade programs have neither 
majors nor minors in mathematics even though they may be fulT-time mathe- 
matics teachers. , , 

RECOMMENDATION U ($5^500,000) ^ 



In 

sponsor: 
1.- 



view of;' the situation described above it is proposed that the NSF 




Summer institutes in mathematics education for experienced middle 
and junior high school teachers. These institutes should be 
planned and implemented with a balance between content and 
methodology. (There is evidence to support the thesis that 
teachers tend to teach as they are or h^ve been taught.) The 
institutes should be followe^d with curriculum and methods seminars 
during the academic year.^^ 

Academic year institutes experienced middle and^gLinior high 
school mathematics teachers. , 

following additional guidelines are suggested fori 
tutes: . ' , 

Mathematics content: Follow CUPM recommendations ;f6r the mathe-^' 
m&tical education of junior high school teachers. Special emphasis 
Should be placed upon the mathematics of the rational numbers, ' 
^^^ometry including analytic geometry, number theory, elementary 
•statrstics, and elementary probabimy. 
Cur»*iculum and methods seminars: 

foci should .b"r-un teeTchin^ techniques, materials of • 
learfrjng theory, organizaUpn for instruction, moti- - 
^-Oblenj* arising in'the day-to-day teaching in the 



inservice 



fs,: >;T6ams of two or, three teachers- or administrcitors 
SGl)ObT»^hOuld be^ given priority over a single teacher from 
school.^ ^C^fDissemination" also.) 



-/ A. Dissemination: The administrators and tea.chfejrs;^i|tjsch wishing 
^ . tp send a^eart^to the inservice institute shouTiJ^^^^^ an agreement 

■ :\ tb^ focus jDn tne inservice education In mathematics- of a majority • 

\ ^ of the rest of the staff teaching nwthematics ia;'the school. T+ie 
/ leaders of the in-school inservice llfould be the'team frorn-that 
school in 'cooperation with the university staff.' 

5. Stipends: Payment of teachers and leaders in the in-s^chopl inservice 
programs should be in accordance with NSF guidelines. 

6. Evaluation: Base line data on achievement in mathematics should be 
secured in the participating schools. A followup studj^of the 
achievement of students should be used as one measure ;&f-^:he 

, effectiveness ~of the institute programs. The teachers should 
evaluate ^the teacher education dimension of the program via a well- 
^ . designed 'questionnaire. There should also be followup classroom 

visits by university personnel conducting the inservice Institutes. 

7. Proposals: Jhere should be cooperative development of proposals 
between school systems and a uni vers>ty ^with evidence^ of extensive 
prepj^anning on the id#ti fixation of nefeds, through surveys, and 

« achievement test data.. - 

8. Priority: Initiallyj priority should be given to teachers from 
large cities. 

9. Materials and equipment: materials and equipment used in the 
inserviceoinstituteipuch as Cuisenaire rods, fractional parts, kits 
of teacjf tfrg aids, calculators and so on should be supplied to each 
wteac^ A set of each' should then be given to the teacher for^ use 

classroom instruction. 
The ratidriale for proposing the two types of inservice institutes whose 
participants are from u^ban districts include: 

1. Minority groups are concentrated in many of our large cities. 

2. In general, mathematics scores on the National Assess^nent of Educa- 
tional Progress tests have been lower for children and youth in our 
l/ajrge city piSpulations than for those in .suburban and rural area$^ 

3. The Miller Math Program in California indicated th^it wher^ inservice 
education was instituted, achievement scores improved. » / > — 

4. know-all too little abput^what really goes. on* in classrooms 
a^^ordiijig to a recent study l^y'a comrtit.tee of the Conference Board 
of Mjjstfjematical Sciences, thevNACOME Repdrt. Henjce, work with 

/ , teachers in their! own classrooms is. felt essential to the si/6ce^s 

6f an ^inservice progrlm. . ^ ^/ 

5. We hjive a crisis irf^ the education of the yogrt^ oiir large cities 
V. that must be:a;};tacke^it6 vigor and imagi1hj't|bn. ih, 

% * ^^y^*^^ st(jdent,^J;lTe teacher variable iff 

^ T we mathematics clwfWopm. ' 

The acadeiftic-year -^sti'tutels vi^t]d have t%racteristies. similar to the 
inservice institutes. V ' ; - • • . 

A special note shj)ul{|jl be made here of an irt^prtant omission from the . » 
•NPEA of J958.' Colleges ^ind universities having b'pth undergraduate* program^ 
i h mathemati cT educati on^ wer^ Uded from receiving funds for buying/^ 
materials and equipment, .ipfv^all of the. Undergraduates and a large number 
if loser vice" teachers participate in ^uch. programs. Funds should be- provided 
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for the univer^ies conducting the inservice and academic year institutes 
to buy a wid,e v«inety cTf materials and devices to teach mathematics to the 
1.0 to 15 yieair^j^jld group. . , 

Materials and Instructional Development ' 

RECOMMENDATION 2. ($1,400,000; 

NSF should support the design, development, and testing of innovative 
' sample- textbook materials. ■ 

New, imaginative, creative textbook materials need to be developed 
for the early adolescent based on what we know about child development, 
children's interests, and mathematics as a discipline. 

We have already, referred to Piaget's StagesfOf Maturational Development. 
Bruner-says that we have three ways of knowing: 'enactive, iconic, and / '\ 
symbolic. ATI tia often the enactive way, so important to the elementar 
school child, is bypassed when it. stiould not be. Piaget's observation 6n 
the concrete operational stage and Bruner's hypothesis of the enactive May 
of knowing imply that it is important to use physical materials to tearch j 
mathematics. Furthermore, some researchers^ including Dr. Goffrey Matthews* 
of Great Britain, have hypothesized that many youngsters remain in the con- 
crete operational stage weTl beyond the age of 12 arid hence need concrete, 
manipulative materials to aid their thinking processes iri learning mathe- , 
mati.cs. . 

yWe should also recognize that mathematics is "two-facfed." With one face 
^Ks out into- the world outside the classfoom^'and has its applications in 
^al world as wellf^ to more advanced maKfch^atics. With the other it 
t6 Its own coherent, 'intertwined,. inteniaT- structure. Both of these 

^ortant '.and shbul d be empha^zed i n liew materi al s . But what con- 
es alTappli cation for the early adolescent? Do the uses of tiiathe-' 
sports, in roadmap reading, in studying statistics about birds and 
Jf§f5#*h,imals, in analyzing statistics about themselves, in making and 
^nterpr^ttiiii^ graphs and 'charts serve as applications :tp the early adolescent? 
Do the uses o^Mthjematics in studying tixe relations 'of o(it^ even, and square 
numbers; the Tig%fe numbers (trlaogular, square, pentadorfST.w. . ): magic 
squares , and the geheration of new magic squares from a given magic square 
constitute applications^j^^^fnathematics for the early adolescent? Do applica- 
tions to the world of wo?ir and business, interest' the early adoles"?ent? Some 
schools and authors have developed mini-courses and modules around*a central 
then^such as roadmap reading to motivate yoiipg minds. In any new materi als,-' 
promtrced, attempts should be made .to appeal to both boys and girls and to 1?' 
rairtorities'as well as the majpirHy race. * ^ 

In the d(9ve.lopment of curricular rtiaterjals dliring the 60' s "adequate 
attention was given to the internal structure of mathematics. Not enough c 
attention was given to applications, of the Queen of the Sciences^ Practically 
,no attention Was -given , in the widely publicized programs %)' the interests of 
■chilglrisn and youth and to the, Way^they structure knowledgelfor themselves. 

In the 70's a gifeat deal of attentj^on has been directed toward a defini- 
tion of the BASJCS. The Natiortel Council of Supervisors of Mathematics, 
recognizing responsibility of the profession to decline the baSic .skills, 



havfew published the "National Council of Supervisors of Mathematics Position 
PaperSDn the Basic Skijls*' pursuant to a contract with the National Institute 
of Education. They identified the following ten basic skill areas: . 
1. Problem solving / # 

2.. Applying mathematics to everyday situations [ / 

3. Alertnes? to the reasonableness to results -K--^ 

4. Estimation and approximation 

5. Appropriate computational skills ^ 

6. Geoiretry 

7. Measurement 

8. Reading, interpreting, and constructing tables, charts and graphs 
> 9. Using mathematics to predict < ^ 

10. Cjomputer literacy IRI 
To these I wou'ld acfti: 

11. Knowing when to use each operation * ^ 
The calculator as a tool Tor solpfina mathematical problems 

1^ reemphasizes the importance of knowihg when to use each of the 
operations. 

12. Mathematical thinking applied to non-mathemattcs situations 
Euler Circles and Venn Diagrams can be used to test the vali^djty 
of syllogisms. The chapter on "Rijppf" of the Twenty-fourth 
Yearbook of ^e National Council of Teachers of Mathematics 
(NCTM) outlijje^^strategies^of pr^liable inference and necessary 
inference that ©fm be applied in both the mathematical apd non- 
mathematical .dopafrfe,- "The Nature of^Proof", the Jhirteenth 
Yearbook of th^ NCTM ,' is the. descfiption of ah eJipiriment to , 
provide transfer" of mathematical modes of thought to problems of 

f , everyday life." . i^?-.. 

New mate/'^^ls.. could be judged on the basis of this list of the basics. 

Gareifr Educatiort-^ / ^ . *^ ^ 

RECOMMENDATION 3. ($100,000) V ^v. / 

NSF should support tflPdesjgn, i mpl anient atTB^/i'^Siid testing of realistic 
an|I' understar^ablP career educa mateHafes related Jto the mathematics 
^needed fcirtl^ woHd of work including thatTlriieded for^ Entering post secondary 
programs tHat lead to the various professions or jobs;'c\£ technicians. 

^^»^^^^ and others have Shared trui5:=;stories of the^^t^fie^i;^ 

r^^l deficiencies o^ high school graduates, especially frpm schfyils In^^^^^^^^^ 
ty^§8|W^??#; oui\lar^^^ tKelt lack oi^nowledge of th#h«6Hlfccif > 

WOTK:^;i(k^^^^ rei^nts ^ Vand ;the unreal i^ti c wage expectations of schoo;i ' 

drcijplflutsk^^^^^ Job Corps programs-. i^Jor ex^ample, two 

Texas jbb t6t?ps>^^ tij weld wo^uW not accept a wage 

I approaching $5d>,0D['iDy*^^ day because the^pay was too low! 

\ The studcjpt ^^^^ effter a prpgratn for training technicians or 

the t^f^lfVede- capable student e^eottftg^S^jjMK the professions must 
make decisions on elective cours€S|; in iStn^^ ag^^ 14^ojr 15; ^He/she ' 
needs information in the early acmesce^t.^years to provT|e^^sdund basis for - 
select! no coursBS aoDroDriate* to Derson^T 3^^^ 



New curriculum materials must be directed to all students not just 
students in the upper quartile of ability. If this is not done, the new 
programs will end up in suburban schools and the critical needs of the 
^rflLJ'^i. 3 students in our major cities wiTV remain untouched by them. 
We must-find ways to make mathematics relevant to the urban child • 

On the other hand; there ^Iso should be opportunities for the gifted ' 

IJn'Jf Possibilities for.keeping these youngsters at their learnim 

InrLrS^hnnr'^'P'"?'?* '^'"^^ ^'''^^■"9 t° acceleration, mathematics eague ' 
for intej^school competition, op^n-ended problems in text materials, mathe- 

I'^LJ] ;-^"V-"^"*^'''"/"^^'"^^ projects culminating in a presentation 
at a mathematics fair or science-day competition. 

'I'ii^:---. Issues ' ( '■ 

There are several issues ,^and problems related to this paper and to the 
improvement of mathematics programs for the early adolescent youngster 
Some of these are listed below: » . 'a • 

1. Inservice institutes. If the inservice i'^s1iit'6te proposal in this 
":v. paper IS accepteitr^n should the program bfe planned for the 

, teacher with definiti^d relatively severe deficiencies in mathe- 
matics or for the most enable teachers on the staff? (Since the 
proposal includes the suggestion thairthe program participants 
conduct inservice work in their own schools, the latter group of 
teachers seems most logical. However, if that, portion of the 
proposal IS rejected, then the issue, must be faced.) ~ 

2. Statistics. What is the place, if any, of statistics in the mafhe- 

nf J^/'^-^^^f r°r«^ ^^""1^ adole^ent? Underthe able dirlction 
of Frederick Mosteltih a Joint Commfttee of the NCTM and the 
AraencJcP Statistical Association produced four voltlmes^ntitled 
Statistics by Example. The first two volumes of this leries could --^ 
be surveyed for ideas. r , , . 

m m^'- Should students be introduced to formal .pro'Sf before the 

formal geometry class in grade 10 or 11?' If so^ how? (For example, 
in considering areas/of the i^cti linear figures and^he cirtle - 

there IS a logicaj^hain of "informal proofs" using physical ^ 
material s^moving from the square to the rectangle to the parallelo- 
-V gram to the triangle to the trapezoid to the clrcH. (Other logical 
] sequences are .aL3o possible..) Some foreign *buntrSs introduce 
^ sijple formal geometric proofs at an earlier agie^^th^ we do in the 
USA. There are alsoi^"nest?" of theorems that ?ou1d^e used.in 
elementary algebra./ ' - 

4^alculators. Should teachers encourage'.studehts to use calculators 
In solving mathematics problems? 
. The^computer. Should the computer be used in teaching mathertiatics 
to students in the early adqle^cent years? If so, then should it 
be used for computer-assisted instruction? compliter-managed ' " 
instruction? producing randcmfly generated sets of exercises with 
techrii I^S? ^^^^ student? simulation? teaching programnins 



6. Competency- based programs. Should competency-based mathematics 
programs be encouraged? Barry Mitzman in an eight-page report on 
"The Problems of Minimalcy" says th'^t Orego'rt, the first state to 
adopt mt«i mum- competency requirements for high school graduation, 
may also be the first to get off the bandwaggon. (Barry Mitzman, 
"The Problems of Minimalcy" The Math Learning Center, 315 13th St. 

• N.E., Room 302, Salem, Oregon, 97301. Undated but. contains a 
reference to a September, 1977 publication.) 

7. Organization for instruction. Should the Middle school mathematics 
program be in a self-contained classroom or in a separate mathe- _ 
matics class taught by a mathematics specialist? * 

8. Grouping for instruction. The research on homogenous vs hetero- 
genous grouping is equivocal with respect to student achievement. 
About the only thing that is clear' is that teachers prefer homo- • 
geneous grouping, bat few prefer to teach the lowest ability 
group(s). Should other arrangements be suggested such as giPouping 

" within a class or homogeneously grouping the top 10% and hetero- 

geneously grouping the other 90% or encouraging independent study 
for the top 10-20% in a heterogeneously grouped clasiwith the 
purpose of acceleratinc^them to complete first-year algebra by the 
.end of grade eight or.."^^' " 

Needed Research ■ a'^^^s ' ^^^^ 

• . . ■ ■ ■ ' 

RECOMMENDATION 4. ($3,000,000.): 

Both basic and applied research related to the early-adolescent's 
mathemati(?^l education should be encouraged and supported by*NSF. 

In »some c|^s the , problems stated a|iove sug^st problems for research, 
'ere are others listed below: . - u-n^ 

1. The nature of learning. l^riow all toe littTfe' about hOW children 
learn mathematics. Brain roiipping and its implications for teaching 
and learning are now-^ing \*trvesti gated. Right or left hemisphere 
dominance is getting fricreasing attention. Such basic research 
should be encouraged and supported. Other factors to be investi- 
gated are the .role of memorization in learning; (b) the place 
of physical materials to help children learn; -(c7 the, emphasis ^ 
" eded on enactive, icotllSc, and sjilbolic activities for children 
^.Miffering abilities; (.d),the identification of learrlrfhg styles 
of children; (e> the interaction of children's learni^^atyles and 

( different teaching styles. #f' • 

2. Wayrof knowing. What are the relative ro lies of experiences in 
enacttvey iconic, arfd syntolic moTdes of'learning aj^ttvi ties?- How 
does tihe need for experience in these three r^Mms^^ary, if any, , 
for children of different ability levels? di,f^rent learning 
styles? different. interests? Y * / 
Imagination. ' Wbat'is the place of imagination in learning mathe-. ' 
matics? - Einst^n once said, "Imaginationjis more important than ' 
kno»led|e. But knowledge is the. fuel' that fires the furnace of 
in^nation." e 
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Learning disabilities in mathematics. What learning disabilities 
interfere with the acquisition of the concepts and skills in mathe- 
matics? How can they be diagnosed and remed-yited? 
There has been extensive research on learpin^disabilities related 
to reading, their diagnosis and remediation. Very little basic ' 
research has been done on learning disabilities related to mathe- 
matics. Few mathematics clinics exist; reading clinics abound. 
The calculator. Whdt effects doe's the use of the calculator have 
on (a; number fact skill development and retention; (b) development 
or retention of computational algorithms; (c) problem solving 
skills; (d) motivation; (e) attitudes toward mathematics? 
Mental calculation. What is the role, of any,- ofltental calculation 
In learning algorithms for computation, particularly those usina 
whole numbers? ^ > 

The mathematics classrooms. What really goes on in America's mathe- 
matics classrooms? The NACOME report revealed that little is known 
about teaching strategies, materials used, and techniques of evalu- 
ation employed by classroom teachers. 

Competency-based programs and minimum competency requirements for 
graduation. . .What effects are. competency-based mathematics programs 
and minimum competency tests in mathematics for graduation having 
on school mathematics programs? on student attitudes? on parental 
attitudes? on teacher attitudes? (It may be too early to tell * 
since many of these -programs have just been initiated.) 
Applications. What applications are suitable for the interests 
and abilities of the early adolescent? (E.g., mathematics and 
sports; banking and investments; oper:ating a school store; simu- 
lating a grocery store in the classroom; recreations such as 
"^H^Bi'^'^s, puzzles, tricks and the like; informal g^ometry- 
PftlRjnetersj areas, volumes; roadmap reading;....) what, in the 
child's mind, is an application of mathematics? . ' 
Academic games." What js the role of academic games fpt- teachinq 
and learning mathemaWcs? ^ 

Changing teachers. How can teacH^rs be stimulated to change their 
teaching habits, techniques and attitudes? ^What arethe character- 
istics of teachers who change? What factors in their educational 
or practical classropm experience or personality caused them to 
Change? What are the characteristics of teachirs who do Vot change? 
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General Introduction 

Th-is document explores various issues reTevant to the education of early 
adolescents., In Part I, characteristics of early adolescents, of importance to 
M?-^^-- >' '^^^^^^^^ P'^og'^am/are presented. This section focuses on: 
j'^EH^^f "'" cognition, (2) changes in social cognition, and (3) changes in 
stOT^I^Pt .social contexts. Part II of the document. focuses on the learning 
^^"Movich is available to early adoTescents. The sections in Part II in- 
.clud(&*^vi:l) the challenges of early , adolescence for' the schools, (2) a descrip- 
:3°!L°\.*^L!?""^'^ setting, highlighting distinctions between' the junior 
higri||nd middle school organizations, (3) a status report^on middle/junior high 
school teacher certification, (4) a description of staff support and other ser- 
vices available to middle/junior high school teachers, ^5) current status -of 
instructional practices for early adolescents in science, mathematics, and social 
science as well as instructional research.in these areas, (6) informatiqn on 
group differences, including sex differences, relevant to science, mathematics, 
and social science educattoji, ;(7) a discussion af the. availability of curricula 
for early adolescents' tn|^c1eoia«, mathematics, and^social sCienc6 instruction, 
together with aevprril aiimhToc nf rii».».iv.iiia i6\ i ^ _ 




es of curricula ip these areas, (8) relevant informa- 
gMPly. adolescents with supporting research, and 
arid adjunctive educati^'onal experiences for early 



together yyl^h ai^eral 
tion on career edirca 

.(9) a description of 
adolescents. 

Infoniiatliori p 
journals, governm 
Members of, the Na 
the primary sources 
erences which wer 
Three limiti 

, it mustaii^ empha 



ich of the sections was located in professional 
li: occasionally, through personal communications. 
Foundation Panel on Early Adolescence provided 
L»^;lhe;document. Their suggestions led to additional ref- 
1;j3t construct the final document. ^ 
fi "the scope of this document should be noted. First, 
n P^P®*^ a" exhaustive review of available 

literature. Ratffef, It touches upon baste |Concerns within, a variety of topics, 
typically citing major sources, and summatj^ing relevant analyses and/or research. 
Second., the definition pf early adolescence used in this document is the. period 
spanning the ages of ten to fifteen. Third, there ^re few research findings or 
curncular efforts focused exclusively on 'the early adolescent as so defined. 
For this reason it was pecessary at scnie points to include studies which in- 
volved older or younger children. Available educationaT and psychological lit- 
erature on many aspects of this particular peritxi of development proved to be 
meager. - 
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THE EARLY ADOLESCENT LEARNER 

Introduction • - 

Early adolescence is^efined for/purposes of this report as tfiat part of 
the life cycle which spans the„age^f ten to .fifteen years. .Other definitions 
based on biological, psychologica/1 or cultural criteria could also have. been ^ 
chosen. This age range does not 'corres pond specifically to "any one stage in 
.the major developtnenta-1 theories or research to be reviewed, but it does corre- 
spond to the ages typically served by America's middle schools and junior high ^ 
schools^ and is therefore of policy relevance. From the point of view of psy- 
chological or sociological research, early adolescetfce so defined is not an arbi- 
trary period. However, few 'studies in these arjeast&ddress the period specifically. 
Lipsitz (1977) provides' an extensive review of sources 'of research on this period,, 
and concludes that there is a void in the r^esearch literature on children aged 
ten to fifteen. Likewise, Hill (1973) speculated that as few as five percent of 
the pages in the Journal of Developmental Psychology and Child Development had 
been devoted to research on adolescents during the past five years. ^ El kind 
0975) also concurred ori the paucity of early adolescent research. He Stated in 
the opening of his article, "Recent Research in Cognitive Development in Adoles- 
cence'^ that there was a dearth of studies o^n adolescent. thinking, a situation un- 
changed since it was noted by G. Stanley Hall in 19a4. Because the early adoles- 
cent period does!" not coincide wit„h any single stage in most developmenta\ theories, 
it'will often be necessary to discuss more than one stage of cognitive or socio- 
'emotional development in order to characterize "early adolescent thought and be- 
havior. 

It should be emphasized that^early adolescence 'is seen as a segment of human ^ 
devel-opment continuous with the earlier and later years (Konopka, 1973), not as 
an isolated stage. As will be described below, it is typically a period of signi- 
ficant physical, cognitive and emotional growth, and a period during which new' 
patterns of acting and relating are forged, bMt it is not an "abnormrl" period. 
The great majority of youths handle, these changes welU and enter into middle and 
late adolescence and adulthood as successful, healthy individuals -(Hill et al, 
1976). Early adolescents are viewed in this document not solely as persons in 
preparation for adulthood, but as individuals engaging in the roles, acquiring 
the skill-s, and fulf i-llingHhe responsibilities appropriate to a particular time 

In life./ ) 

The nature of these roles, skill acquisitions, and responsibilities are sug- 
gested by Havighurst'si (1951) description of the developmental tasks of adoles- 
cence; which he defined ^s thfe period from age twelve to eighteen. 

Konopka (1973) presents a more recent list of characteristics of adolescence.- 
She recognizes adolescents ars growihg, developing persons within a particular age 
category.' They are not viewed as pre-adults, pre-parents or pre-if/orkers, but as 
persons participating in society,, important in their own right. 

Konopka lists five concepts which characterize early and middle ^dolescence, • 
which she defines as the period from twelve to eighteen. From Konopka' s list, • 
those concepts which seen to be mdst associated with early adolescence ^re pre- 
sented below: . . 

- Experience of physical and sexual maturity. ^ 

- Consciousness of self in interaction. 

- Re-evaluation of values. . 
, - . Experimentation in wider circles Of life coupled with insecurity and 

audacity. 



100 



- Movement from dependence on adults to interdependence with adults, 
peers and younger children. This movement prodQces a sense of 
loneliness and psychological vulnerability and may contribute to 
mood swings, argumentation and emotionalism. 

ifiis section is organized as follows. First., a sub-section briefly de- 
scribing the context of the -e^HPiy^olescent in the contemporary United States 
appears. The following four sub-sections offer profiles of s6me salient charac- 
teristics of this period. These sections present characterizations of early 
adolescent thought, emotion, and, behavior, drawn from a variety of theoretical t 
models, together with related research. Because these models have been developed 
at different times and for different purposes, utilize different kinds of data 
and" distinct methodologies, no cohesive synthesis is possible. , However, the' . 
models and research taken together do offer a fairly clear profile of- the early 
adolescent. and the ways he or she is changing. The first of these four sections 
briefly describes physiological changes during early adolescence. The second ^ 
presents material on cognitive development. The third and fourth discuss the - 
development of social cognition and the influence of important. interpersonal 
contexts- for this period. 
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The Early Adolescent in the Contemporary United States 



The Context of Early Adolescence 

Table 1 provides recent data on population size and actuaT school er^roll- 
ments of early adolescents. These figures indicate that there were 23-.. 81 mil- 
lion early adoTescefits in the United States in October of .1976, the great major- 
ity of whom were enrolled in school, in grades fiVe through ten. . 

Of the many social forces and conditions which impinge upon individuals in 
the United States* several merit special attention as determinants of the quality 
g of the context of early adolescence. Factors which may be changing are of spe- 
"^^cial concern, since changes may place new burdens upon adolescents and the insti- 
'tutions which serve them. In a Rand Corporation policy study of youth, Timpane 
et al*(1976) identified some of these factors. While some of the changes de- 
scribed below may be transient historical fluctuations, others may signal enduring 
secular trends to which the institutions of the future will have to spread. Ap- 
parent trends, particu^larly relevant to early adolescence are as follows: 

Timing of puberty. As will be noted in the next section, physical matura-. 
. 'tion occurs at an earlier age than ig the past. This trend may be contributing 
to an increasing disparity among tlili^^'ages of physical, cognitive and socio- 
emotional maturation. If cognitive and socio-emotional maturation are also oc- 
curring earlier, then perhaps consideration should be .given to lowering the age 
at which the various responsibil^ies of adulthood may be assumed. 

Increasing nipbers of alterative. dptiohs in oc^^ education, and mar- 

riage. Greater latitude i.n.gtrwtes of lifestyle increase the importance of op- 
portunities for exploration and ^development of decision-making s.kills. 

Rapid social change which, erodes the relevance of sane parental information. 
As ijew sexual mores, access to contraceptives and abortion, -and new opportunities ^ 
for women emerge, contemporary adolescents -have more freedom'" In making major life 
decisions^ The problems of maintaining parental roles as sources of information 
and authority, or of supplemen1)^g or supplanting some parental functions through 
other institutions, merit careful consideration. . . . . 

Labor market conditions. Opportunities for ful l-t'ime' enployment for youth 
' have diminished since the past century^ because of Jegal barrier^ and increasing 
skill requirements, among other factors. Und'er^ployment and unemployment of 
youth may be expected to persist as seri'ous problems (Coleman, 1974). While af- ^ 
fecting older youth more 'directly, €his reality places stress, on young adolescents 
anticipating entering labor market. • • ^ 

Affluence. IncreaWs tn real, income {iermit middle class parents to purchase 
longer preparation peri'ods for their Ghi*ldren, reducing the pressure on adoles- 
* cents to leave home or to find work, and increasing opportunities for investment 
in further education. \ ^ 

Family patterns and maternal employment. To these putative trends of Tim- 
pane anr"otfTers"'s^^ toward increasing divergence 
from the pattern of the traditional nuclear family organization, and increasing 
participation of women with children in the labor force. While these changes may 
accelerate in the future. Hill and others (1976, p-246) have concluded: "The 
extent of actual^ change in the family circumstances in which adolescents are' reared, 
of pluralism in family .forms, and the rate of that change has probably been much 
exaggerated. Whatever its forms, the family continues to be an important and con- 
servative social institution." The authors indicate^also that research has indi- 
cated no differences in the social behavibr of. children wh9se mothers are at home - 
. versus those whose mothers work, but that research in this^area had not focused 
on the early adolescent period. 
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r..iw^l^nT^I Pl"^^^^srn. An- enduring characteristic of American society is 
cultural pluralism. The needs and concerns of different rarJJi /ofhnlv^;,!? • 

Ir;S"?effelj°3?stin"S^"^^"'"^'^"/^"r^' anl^ocio^c'o'L'fc' e" ffe' 

?27Q\ T ^''^^^ *° what. constitutes the "good life" fKononka 

J?ba i.aIion'^n-H'5^' trends of relevance in this connect?on aJelnJreasi^^' 
■Sop2lat?o;? ^"^.J^^^^^^^^ \" t^-e proportions of minority group^S^thl^ 

nf th o°?cL"f'°": . pe Vbrego'ing discussion is intended only to sjiq^st some 
?Jr ear V adol^5rpJt"'^H.* account in the formJlattf^ po 

th^n . ^s%^° \' sTcrl "al^Eo t 'S^'f^niJ-' wijhin^the' yJu^h 

needs of this population. - definition and servicing the educationaj 

Physiological Changes During Early Adolesrenre '\ '\ ' ' 

develJEm'e^rd%?nTwh?c\1^aoid^ encompass V period of marked growth and 
DhvsicJl HpJin^L? Ju '^^P dly Changing youth can o bserve his or her 'own 

been jIn docum^nled? ?h"e lfj"i!f Z^^'^VZ " ^'""^-^^ trend which has 
decad^ ft2??er nutHtiJ^ ?? ■„^k'^7°"*'/''!'"'^?' '"'"'9"^' months per 
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In this section resear ch is presented ,bearin^upon changes in cognitive 
'processes during early adolescence. Significant research has accumulated which 
indicates that , the cognitive abi lities available to an individual are different 
at distinct points 'in the life .cycle. ^ Examples of a few cognitive abilities, . 
^which appear to develop over the course of childhood and adolescence, are the 
• ability to represent, or model, sensory-impressions in a coherent picture of 
the world, the ability to classify objects and form concepts, the ability to 
memorize, abilities involved iri attacking' problems, and reasoning abilities. 
One comprehensive theory of cognitive development which- treats several of these 
abilities was developed by Piaget. Relevant parts of his theory are summarized 
in the first sub^section below. In the second sub^section,. research is presented 
on selected cognitive processes which evidence change during early adolescence. 
The topics includ.edsin this brief review are: representation, ^classification 
and concept attainment, memorization, formulation of problem-solving strategies,' 
and reasoning. These topics do not exhaust the set of cognitive processes which 
have beeR studied. Rather, they were chosen on the basis of their relevance to 
early adolescent education in science, mathematics and social sc>ence. Jhe fi- 
nal Subsection deals with- "Cognitive Styles", which represent preferred strate- 
gies of information processing, and their relevance to schooling. 

Piaget' s Concrete and' Formal Operational Stages 

- ^By the onset of early'^dolescenc^, virtually all children have attained what' 
Piaget terms the qoncrete operational stage. At this stage, children have ac- 
quired conservation, and can apply basic logical operations in manipulating ob- 
jects. They a^e able to nest classes and to seriate objects according to size or , 
other attribute?. Problems requiring the simultaneous consideration of more tharr^ 
two classes or dimensions are Hikely to give difficulty, and capacity for ab- ' 
stract thought i$ Imited (FlaveW, 1963). Development beyond this stage pre 
ceeds to the formal Operational level, Piaget's final stage. In advanced soci- 
■■ eties, this stage may be reached between the ages of eleven "and fifteen (Neimark, 
J975). Formal -operations represents the capacity to deal with abstract proposi- 
tions and hypotheses. The ab-ility Emerges to consider systematically alternatives 
to the given reality, and individuals at the formal level are- able to reflect 
critically upon their own thinking (Inhelder and Piaget; 1958). The proportion 
'Of individuals who reach this stage is subject to debate (Elkind, 197S), but 
there is substantial evidence that attainment of the -formal operational Ifevel is 
by no means universal, even in populations past the age -of early adolescence 
(Dulit,^ 1972; Neimark, 1975). , ' . 

The fallowing studies give evidence of some specific formal abil ities, which 
may emerge during the early adolescent period. Al-1 of. these studies were based 
on Piaget's theory. Lovell (1961) and Jackson (1965) have demonstrated the emer- 
gence of fonjial operations around the age of. eleven to twelve on a wide variety 
of tasks-. They also found support for continued improvement through late ado- 
lescence. Lunzer and Pumfrey (1966) and Pumfrey (1968) found that proportion- 
ality, the skill of equating two ratios, did not often appear before the age of 
fourteen. Karplus, Karplus, Formisano and Paulsen (1975) foiind that less than 
one fourth of thirteen and fifteen year olds used formal operations on "propor- 
tior^al reasoning" and "controlling variable" problems. Linn and Levine (1976) 
found that formal operations were not used by all early adolescents in solvtng 
logical problems of the "controlling variables" type, but familiarity with the 
variables used influenced success rates. 
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These results indicate that some fonnal operational abilities are emerging 
during the early adoles^cent period, but abilities such as "controlling variables" 
(the strategy of holdingspther things constant in exploring the effect of one 
variable on an outcome) may be atypical among early adolescents. The results of 
Karplus and others (1975) suggest that performance on some of the experimental 
tasks used in this research may be influenced by instruction, but further re- 
search is required to establish the degree of teachability of these skills at 
the early adolescent level. ' , " . 

Research on Cognition and Learning , % * ^ 

■ ' " . • *^ ' ^ • 

The following five sub^sections highlight research which points to changes . 
in. selected cognitive processes during early adolescence. Rese^arch stimulated 
by Pia^getian theory is included in some of these brief review's, but other studies 
not based t)n Piaget's theory are also included. As stated earlier, these five 
-S€^ions do not cover all the areas of research in cognitive development, but all 
five are areas in which changes of importance to schooling may occur during the* 
early adolescent period. ' 

Representation. Bruner (1966) discusses the problem of representation, i.e. 
the translation of experience cinto a model of the world. It is^through such mod- 
eling that a child is\ able to conserve past experience and gain autonomy from the 
dominance of immediately present stimuli. The three modes of representation are 
thought to emerge sequentially, but by the onset of early adolescence all should 
be available to the child. These three modes are the enactive, or representation 
through activity itself, the iconic , in which visual ^r other* perceptual images 
are used to represent information, and the symbolic , in which symbols, primarily 
in language, are used to encode information. The generative nature of symbol 
systems gives language and mathematics greatpower as "instruments of thought. 
The principal modality developed during early adolescence would be the symbolic 
mode, but all three representational modes are available. , . 

Classification and Concept Attainment. There is evidence /or a shift to a 
different type of abs-traction beginning in early adolescence. Classification 
by perceptual properties is replaced by categorical classification (Bruner, 
Oliver and Greenfield, 1966; Reichard, Schneider and Rapaport, 1944). In eaV-ly 
adolescence there is also evidence of greater flexibility in making conceptual 
shifts from one > type of classification to another (El kind, 1975). 

Memorization. The increase in immediate memory span with increasing age 
has long been recognized. Flavell (1970) summarized research showing that the 
following skills also increased with increasing ag%: * awareness of the differ- 
ence between perceiving and storing in memory, judgement of one's own capacity 
to remember, and use of more sophisticated mnemonic schemes. In addition, with 
increasing age there is an increasing tendency to store information ifl "chunks" 
rather than remembering and recalling a literal reproduction of the stimulus. 
Belmont dnd Butterfield (1969, 1971) found increasingly more abstract labeling 
as adolescence progresses. 

Formulation of strategies for problem-solving. Neimark (1975) used a diag- 
nostic problem-solving task to assess the onset of a fonnal operational approach 
to problems. Her research indicates that problem-solving strategies for early, 
adolescents are more rule-bound than the strategies employed by younger children. 
A problem-solving strategy is "rule-bound" to the extent that it involves the 
systematic application of principles to the problem situation. 

Rohwer (1973) has investigated the training of children to use strategies 
in paired associate learning tasks. He is particularly interested^in early 



106 ^ . 



adolescents who do not spontaneously produce strategies when trying to solve a 
.problem. Rohwer identifies the period from eleven to fifteen years as the time 
when the "minimal prompt shift" to spontaneous strategy production typically 
occurs. Many low-income students at this age level do not demonstrate this abil- 
: ity, to form a strategy from cues presented in the context of the problem, but 
Rohwer 's. studies indicate that on simple tasks such as paired associate learn- , 
ing, they can learn the necessary problem-solving orientation. Whether these 
strategies can' be transferred to more-complex forms of problem-solving remains- 
to be seen. 

Reasoning. Neimark (1975) reviews literature on logical reasoning and con- 
cludes that most abstract logical reasoning abilities do not begin to emerge un- 
til early adolescence. For young^ children, the ability to reason logically is 
situation-specific. They may learn to apply logical processes in an isolated con 
text, but consistent performance using a variety of materials is not seen. Even 
in early adolescence,' the emergence of abstract Jogical reasoning abilities is by 
no means universal. For example, transitive inference (Hunter, 1975; Piaget", 
1964) and sentential logic (Nitta and Nagano, 1966; Neimark, 1970) do not begin 

to appear before the age of fourteen or fifteen. 

For purposes of science, mathematics, and social science education, the crit- 
ical questions are 1) Are there, distinct logical and reasoning skills required to 
master scientific material? 2) If so, what are these skills? 3) At what age are 
children capable of utilizing these skills? and 4) Can these skills be taught? 
Several investigators have examined processes that may be central to scientific 
comprehension and problem-solving, and have investigated the possibility of teach- 
ing these skills. Typically, children aged thirteen or older were used in these 
studies. Thus, results may be more applicable to the latter part of the early 

PS'^i'o^ than to the ten to twelve year old age range. Levine and Linn 
(1977) studied "scientific reasoning," or the ability, to control all but one ma-- 
nipulated variable when investigating its effect. They re view. research suggest- 
ing that 1) this ability may not be highly related to the combinatorial system 
central to formal operations (Ennis, 1975), 2) this ability may be teachable 
(Beard, 1962), 3) demonstration of the ability is influenced by organization. of 
the problem (Linn and Levine, 1976), and 4) demonstration of the ability may be 
impeded by the presence of irrelevant information (Linn and Levine, 1976; Karplus, 
Karplus and Wollman, 1974). The conclusion reached by Levine and Linn (1977) was 
that only a small number of early adolescents can effectively control variables, 
but the ability can be taught. Linn (1977) di^scusses, in addition to controlling 
variables, the use of apparatus to set up appropriate experiments, elimination of 
irrelevent information, and^ carefulobservation of experimental results in con- 
nection with four typical Piagetian experimental tasks. -She relates differences 
between results of different researchers to differences in performance criteria 
and the use, of probing questions, and suggests instructional applications. 

Formallogical reasoning may be critical to typical early adolescent sci- 
ence, mathematics, and social science instruction, but it" has been hypothesized 
tjat "everyday reasoning'! differs from formal reasoning in important respects 
(Braine, 1978). The logical reasoning abilities that help to define Piaget's 
formal operations are used by an individual to determine what necessai^ily follows 
from a given set of premises. Braine (1978) distinguishes these operations, 
which correspond to formal logic, fromthe operations of practical, everyday rea- 
soning. In the latter, all the information at a person's disposal, not just the 
information contained in~tHe explicit premises, may be u^d. The deductive steps 
involved are posited to be simt lar for the two kinds of reasoning, but formal 
reasoning/requires an attewK^to the explicit content of the premises, and an 
exclusio|;< of other availabl^Plformation, which is foreign td the ordinary 
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conversational use of language. 'In addition, natural language does not require 
attention to the distinction between truth and validity which is required in formal 
logic. , ^ ' 

It may be- that ^arly adolescents who are not at the formal operational level 
nonetheless have and use a natural logical reasoning system. Braine cites re- 
search by Bucci (ir> press) in which the performance oi^ some elven and twelve 
year olds suggested that' they did not possess strategies for determining exactly 
what information is explicitly provided by sentences. Thus, poor performance of 
children at this age on tasks requiring formal operations might reflect only their 
inability to follow the convention that they must use only informatipn explicitly 
provided. It wou,ld not follow that they did not possess the logical schemata re- 
quired. ' ^ 

While there is some scattered empirical support for Braine's position, much 
remains to be researched. Its importance to developmental theory for early ado- 
lescence may be in clarifying what logical. capacities most youth possess at this 
age level, and how these relate to the demands of Piagetian formal operational 
tasks. Braine asserts that, "regarded purely as logical systems, natural and 
standard propositional logic are the same system on different foundations" (page 
18). If this is the case, it may be that the psychological acquisitions. that 
mark the transition from the concrete to the formal operational level are not 
logicaV schemata £er se, but rather ancillary skills in the interpretation and 
application of "these schemata in a rigorous manner, limiting the premises to what 
is given and distinguishing truth-value from correspondence with reality.. If 
there is a "natural logtc" that early adoje^scents can use, it might be possible 
to exploit this logic in the teaching of science, mathematics, and social science 
without demanding formal operations as conceived by Piaget. ^ 

Investigations in other areas of reasoning are also reliant to instruction" 
at the early adolescent level. For example, Tversky and Kahneman (1971) describe 
experiments showing that adults tend .to regard samples as overly representative 
of the populations from which they are drawn. The existence and significance of 
logical errors and biases of this kind in eaVly adolescents should be investigated, 
because they impinge upon the validity of reasoning in natural settings and es- 
pecially upon the application of scientific methods. If such errors are foufid to 
characterize the early adolescents' thought, then. instruction may have to take 
into consideration these tendencies. . . ' . 

Cognitive Style ^ " 

The' term cognitive style refers to a preferred strategy of informati on .pro- 
cessing (Cronbach and Snow, 1977). Early work in this area tended to define sty- 
listic variables tn terms of-sensory and perceptual processes,-' and probTem-solving 
approaches. More receiitly, there has been work in the area of mnemonics and logi-. 
cal reasoning. Three different types of cognitive style on which a number ^of 
studies have been done are: Hunt's conceptual level (Hunt; and Sullivan, 1974), 
Witkin's (1973) field independence, and Kagan's ref lection-impulsivity (dimension 
(Kagan, Moss and Siegel, 1963J. Researchers have succeeded in differentiating 
children whose cognitive styles differed along these various dimensions. Baum- 
rind (1978) states that a growing literature docijfnents differences in stylistic.,. 
variables between males and females, and among different culturaFgroups (Kagen 
and Carlson, 1975; Ramirez and Castaneda, 1974; Waber, 1977). 

If such differences are to be utilized in the improvement of instruction 
for early^adolescents, it must be demonstrated that different instructional treats 
ments are superior for different -groups of learners. That is t6 say, the classi- 
fication of early adolescents as ^to cognitive style is of no benefit to classroom 



practice unless It is shown that different groups are best treated in different 
ways. This observation has Ifed^to the paradigm of the aptitude-treatment inter- 
action (ATI), in which an interaction is sotight between some variable character- 
izing pupils, e.g. cognitive style, and response to some set of two or more in- 
s.tructional treatments. . 

In a recently published book tha't reviews research on ATI, Cronbach and 
Snow (1977) state that there is little systematic evidence for interactions oft" 
cognitive styles and distinct instructional approaches. - In their review of the 
work on Hunt s conceptual level, eight studips are presented, one of which dealt 
with early adolescents (Hunt et :al, 1974). Marginal evidence was obtained. for a 
weak ATI of cognitive level with teaching style. Of- eight studies reviewed by 
Cronbach and Snow that employed Witken's construct of field dependence versus 
field independence or Kagan 's reflective-impulsive dimension, three used pupils 
at the early adolescent leve,l. One of these three shovfed no evidence of ATI 
4Reonels, 1970), one showiBd a complex pattern of many significant results which 
ijas difficult to interpret (Grippen, 1973), and one showed weak evidence for an 
ATI among boys only (Grieve and Davis, 1971). While these results are not strong, 
sane possible ATI involving more recently developed stylistic variables based on ■ 
mnemonics or logical reasoning have yet to be investigated, especially for early 
adolescents, and may provide a basis for differential instruction. Research on 
these variables is most likely to prpve fruitful if clearly distinct, carefully 
implemented instructional treatments are employed, and careful attention is given 
to the suitability of outcome measures for students exposed to all treatments. 

Implications 

• Middle/junior high school teachers need to be made aware^^ of the diversity 
in cognitive abilities characteristic of early adolescents. A significant 
amount of infortnation lias been collected on' these differences. This' in- 
formation is est)ecially critical to science, mathematics, and social sci- 
ence teachers whose subject matter requires logical and reasoning skills. 

• Some, though by no means all, early adolescents have attained the formal 
operational level. Science, mathematics, and social science curricula' • 
should reflect the patterns of abilities among early adolescent learners. 

• Further study of the relationship of cognitive style 'and instructionAl 
practices may reveal intecactidns important to science, mathematici, and 
social science schooling. . ' ^ 
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. Social Coghitjont in Ear.ly Adolescence 
-j^* , ' . < ■ . , . ■ ^«"~->__' 

In the previous section of .this review,, the cognitive charaTtGH sties of 

tarly adolescents were described'. Tlie growth of cognitive competencies may be 
cccmpanied^by significant changes-lrf' social cognition. This sectiori deals with 
>l^%]e way early adolescents, process ^irtforniat ion about. social- dimensions of the 
.world in. which they 'live. . It points up the importance of early adolescence as 
a period during which significant changes in social/ cognition may. occur. 

Will; and Patmquist |l 978) review a number, of studies in thi^- area. Their 
conclitsifSns .-suggest marked cIMges during early adolescence in the way imp.res-- 
siorls; of the self.,and others are formulated, flmpfession fonnation during early 
adolesc'e^e is characterized by greater abstraction- than in 'earlier periods. 




ity tr&i'ts. Evaluations of others,, and self -perceptions.as well , sh.ow greater 
d-if,ferenf jation, "i.e. more categories of personal characteristics are distin- 
gui'shed, and applied in forming impressions of the self and others. ' 

' Many investigators have reported increases beginning in early adolescence . 
in sensitivity to non-verbal forms, of communication, and in the "ability to in- 
terpret feelings and to infer-thoughts, intentions, motives, or pauses. There 

■ is an increase In the ability to think about another's actions and attributes 
as independent from one's own \ thoughts during this period. .As these changes 
occur, the earlii^^dolescent begins to develop "implicit personality theories 
(Barenboim, ig?^-* in organizing perceptions of people. v 

This review' of social cognition in early adolescence begins with three - 
sections in which important theories and significant studies are reviewed. The 
first of these, on impressions of the self and others, includes studies on in- 
ferences about thought, organization of^social perceptions^ and identity forma- 
tion. This first sub-section is largely concerned with perceptions of the self 
and of other individual persons. In the second sub-section, on role-taking, 
theories are sumnarized which offer perspectives on the early adolescent's vievr 
of a broader social context. The contrasting views of Selman (1971, 1976a, 1976b) 
and Elkind (1967) concerning early adolescents' perspectives on their individual 
roles in society are presented. The third^ sub-section, on moral development, 
social convention, and political conceptual fixation, presents theories which may 

■ illuminate early, adolescents' valuations of fbrsons in society and of societal 

norms. " , ^.u • i 

Following these three sub-sections, possible relations between the social 
and .-cognitive domains are briefly described, and implications are drawn. 

Impressions of the Self and Others 

- Early adolescence is a period marked by significant changes in the way im- 
pressions are formed of the self and others. . 

Inference about thought. An important area of research in impression for- 
ma tiorrToncerrii~!Hea3Fres^ ability to engage in "recursive 
thought", i.e. to think about others' thoughts, especially others' thoughts 
about abstractions. One particular study of- interest was conducted by Barenboim 
(1978a). This study examined- the production of recursive and concrete infer- 
ences in twelve to sixteen year olds. A shift was documented from the production 
of inferences about thoughts whose objects are concrete to the concurrent pro- 
duction of concrete aiid recursive thought. Hill (1977) summarizes the Barenboim 
study as follows: 

no ^ 
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There was a majors shift between twelW through fourteen year 
olds in the proportion of^ subjects. who made spontaneous i-nfer- 
^ ences erf recursive thought ^hen asked to describe three persons 
well known to them (but not family members). Inferences that 
the .other thought about concrete objects and actions did not 
irrcrease significantly after age twelve while inferences that 
the other thought about thought increased significantly only 
after age fourteen. There* is\then a shift from fhe virtually 
exclusive production of inferences about thought whose objects 
• are concrete to the conjoint production of concrete and recursive 
' inferences in fourteen' and sixteen year olds (p. 7). 

It-appears that.earTy ado^lesCenfce is a period when 'individuals begin to pro- 
-duce and use highly differentiated, abstract inferences and constructs when de- 
scribing seljF and others. ^ 

Organization of social perceptions. As some early adolescents begin to 
move from the concrete to the formal operational level, products of the earlier 
period are organized.and integrated to produce new abstractions. In the area, of 
>;^person perception, this results in sets of contingent relations among psycholog- 
ical constructs. As Barenbojm (1978b). states, "implicit personality theories" 
are developed. • Evidences of organiz.ing are found in the use pf quasi-causal ex- 
planations, qualifyiog/statements, metaphors, ^analogies, distinctions between 
real and apparent qualities, distinctions bet^/een the past and the present and 
the actual and the possible, tendencies to organise positive and negative impres- 
sions intota meaningful whole: Several researchers in this area of "organizing 
thought" have found evidence that the use of certain kinds of organizing state- 
ments increases with age, and some of the data suggest that such statements first 
occur around puberty or beyond. 

Identity Formation 

Another theoretical approach to social cognition is found in the work of ^ 
Erikson (1959)* Erikson describes eight stages in the socialization process. ' 
Each stage involves a "psycho-social crisis" that must be resolved before the 
■next stage can be attained. The Erikson stages describe successive differentia- 
"^tiohs ,1n self-esteem (Kohlberg and Gilligan. 1972). Two stages which seem to 
app.ly to the early adolescent period are "industry versus inferiority" and "learn 
ing identity versus identity diffusion." The first, "industry versus inferior- 
ity", Erikson believes is handled during the school years through the early ju- 
nior high years. It is characterized by youth learning to relate to peers ac- 
cording to rule structures; moving from free, unstructured play toward formally 
structured play; and mastering of school content with a necessary increase in 
self-discipline. The "learning identity versus identity diffusion" stage is 
believed to occur between ages thirteen or fourteen and twenty-five. Erikson 
(1968) states that the resolution of the identity crisis requires many processes 
including: high differentiated views of self and others, reflective thought, 
coordinating* impressions of self and others, as well as role-taking. All of 
these processes become available, in part, during early adolescence and may re- 
quire formal operations. Hill and Palmquist (1978) indicate that, unfortunately, 
there are no studies at the junior high school le^l of the relationship between 
Identity formation and social cognition. Hill (1973) and Offer (1969) question 
whether a "full blown identity cr'isis" is universal among adolescents. Increas- 
ingly, researchers such as Baumrind (1975) are recognizing alternate paths in 
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socialization that circumvent any such crisis.' 
Role-taking 

Another area of. social cognition that merits consideration when dealing with 
early adolescence is Tole-taking.\^ Role-taking is often seen as the ability to 
understand' that someone "el s*e has an individual perspective and to have some in- 

^fonnation about that perspective. Hill and Palmquist (1978) cite the Shantz J 
(1975) review of role-taking which includes ^pertinent research under a variety // 
of labels including: egocentrism; referential cprrmunication skills; perceptuajl/^'^ 
cognitive, and affective perspective-taking; .andj empathy. This research poinp 
to early adolescence as the time when youth learn spontaneously and consistently 

,to take the role of the other duriiM social discourse, 

. . Emergence^ of a societal per s|^|:ive. .The d^ve'lopment of : a societal perspec- 
^ tive, or coordinating of a I L P^f^HHr^third person perspectives, has not been well 
researched at the early adol^^M^^el (Hill and Palmquist, .1978). However, 
one recent t^ieory of social pei^^BStiVe-taking was developed by Selman J11971, 
1976a, 1976b; Selman and Byrn:^, 1^74), -Selman claims that social perspective- 
taking follov/s an invariant st^ge sequence. The preadolescent, 'in this theory, 
is cfpable of complex recursive thinking and can identify the point of vieV/ of 
each individual in a dyad from that of a third individual. During early adoles- 
cence, Selman hypothesizes, youth move to a higher stage. Where they have a soci- 
etal perspective which permits them to compajre and contrast sets >of pers^ctives 
of self, other, and generalized other. At tnis stage youth recognize the shared 
perspective among individuals that exists in any social system/( the generalized , 
other) and how this aids in communicating and understanding others. It should 
. be noted that ability to recognize the shared perspective is not the same as ac- 
: tuallv behaving in a way which reflects this understanding. Hill and Palmquist 
(1978) indicate that Selman*s theory has not yet' been carefully examined with 
regard to hypotheses about early adolescent behavior.. 

. Early adolescent ^gpcentrism.^ Another theoretical/jDoint of view on role-: 
taking is presented by tlkind (1967). For Elkind, egocentrism in early adoles- 
cence is reflected Jn a belief by adolescents that others are as preoccupied with 
their appearance and behavior as tliemselves. This belief, which accompanies the 
onset of formal operations, stems from adolescents' inability to'diff erentiate 
their own concerns from those of others, and results in overconcern and conflict. 
The overconcern results from the mental construction of an "imaginary audience" 
which' is believed to be either critical or admiring of the adolescent* Adoles- 
cents also become overconcerned with their own feelings, which Elkind suggests 
'may come from believing they are of such great importance to their imaginary 
audiences. The result of this preoccupation is the construction of a "personal 
fable". . In other words, adolescents are self-conscious (the imaginary audience) 
and have profound feelings of unicjueness (the personal fable). This egocentrism 
is overcome by the gradual differentiation between their own preoccupations and 
.other people^s .thoughts, and the integration of other people*s feelings with their 
own to reduce their sense oj uniqueness. It js hypothesized that formal opera- 
tions eventually provides adolescents with the ability to recognize how private 
their own thoughts are and at the same time increases their sense of social iso- 
lation. El kind *s propositions have not been gnpirically tested (Hill and Palm- 
quist, 1978). ' The theories of Elkind and Selman describe the role of^rma^ 
operations very differently and implications are contradictory. Whereas for 
Selman the attainment of formal operations leads directly to a more differenti- 
ated and decentrated societal perspective, Elking hypothesizes that the onset of 
formal operations. is accompanied by an egocentrism stemming from a kind of 
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conceptual confujion. 

Moral Development, Social Convention, and Political Conceptualization 

A substantial amount of the literature on social cognition deals with moral 
judgement and the work of Kohlberg, 

Moral development. Kohlberg (1963) has described three levels of moral - 
judgement: the pre-cbnventional level, the conventional level, and the post- 
conventional leVel. Each of these levels contains two stages of moral develop- 
ment. Development of the individual proceeds in an invariant order through 
these six stages, although not all individuals reach the highest stages. In ' 
order to move from one stage to the next, there must be a conflict which drives 
individuals to abandon'their prior reasoning for a new cognitive structure. In 
the early adolescent period, the most likely conflict, or source of fltowth, is 
identified as cultural relativism. Kohlberg and Gilligan (1972) linf^cultural 
relativism to a transition from conventional to principled morality. For ado- 

/ lescents, this transition may typically be associated with an identity crisis. . 
Kohlberg and Gilligan briefly discuss curricular implications for educating early 
adolescents, basing their recommendations on actively drawing out principled log- 
ical and moral thought, rather than presupposing , it. It should be recognized 
that Kohlberg's work has been criticized from a variety of perspectives, sug- 
gesting that his definitions of stages and underlying assumptions are culturally 
biased and his findings are methodologically unsound (Simpson, 1974). Kohlberg's 

, (1963) original work suggested that most adolescents would acquire principled 
moral judgements, but later work (Kohlberg, 1973) made this issue more question- 
able. Hplstein (1976), on the basis of longitudinal data, doubts that levels 
five and six are part of the developmental sequence. Rather, it appears that 
conventional rather than principled morality may be the dominant morality of adp- 

^ lescence. ■ 

Social convention. Turiel has separated the study of social convention ..^ 
that of moral judgement (Hill and Palmquist, J978). Turiel defines social con- 
ventions as arbitrary uniformities that coordinate social discourse within a so- / 
cial system. Turiel's proposed stages are age-related and invariant. The in- / 
variance of these stages has not yet been^ empirically confirmed, although a longi- 
tudinal data collection is ongoing. Hill and Palmquist (1978) describe Turiel V 
stages which are relevant to early adolescence, in the following quotation: 

According to Turiel's formulation, between six and^eleven,* 
convention comes to be seen>s arbitrary anrf changeable. / 
Adher*ence to convention is bas^d on concrete rules and au- 
thoritative expectations.' Around twelve to thirteen, con- 
ventions come to be seen as arbitrary and changeable, re- 
gardless of rule. Conventions are 'nothing but' social 
expectation. At fourteen to sixteen, systematic concept/ 
of social structure emerge for the. first time and conven- 
tions are seen as the form of normative regulation in/a 
unified, fixed, and static hierarchical organization/ (pp. 15-16). 

Early adolescence is identified as the period during wMch individuals begin 
to recognize the role of social conventions as coordinating sociaT interaction. 

Pol i ti ca 1 conceptua 1 izati on. Within the research on social cognition, 
Adelson's (1975} work on political thought has drawn sighificant attention. In 
a study of early adolescents in three countries, Adelson found that between the 
ages of eleven and fifteen thinking about the law and society changes dramatically. 
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During this period youth first tome to understand the abstraction "law", then 
develop a- historical' perspective and an av;areness of historical causality, come 

^ to understand the mutability of social conventions, and, finally, acquire the 
coticept of the common good. These changes have sigrii1*icant corollaries in the 
i^t^llectual and social realms. As adolescents develop a framework in which to 
view human, behavior,' they begin to develop fcfr themselves a set of principles. 

^Lipsitz (1977) cites a study by Gallatin, Adelson, O'Neiland Miller (1972) 
that provides direct information on early adolescence. In their study of polit- 
ical ideation in black and white students in grades six, eight, ten, and twelve, 
changes like those described by Adelson were found for both racial groups. With 
•increasing age, youth grew more humanitarian and democratic, and less punjtive 
in their stance toward crime. Few differences appeared between racial groups in 
terms of political ideation, indicating that effects of the differential social- 
ization of the two groups were relatively minor, although there v/ere differences 
in terms of specific attitudes. The importance of this v/ork is in its curriciilar 
implications. There are, despite differences in developmental rates, certain 
age-specific capacities which can be planned for so that schools do not teach 
political concepts, e.g. taxation, to, youth who are too youn^ to understand the 
soGjaT abstractioas underpinning, them. V . \ 

Relations Between the Social and Cognitive Domains 

F*or Piaget the role of social , relations is primary in the transition from 
one stage to another. Hill and Palmquist (1978) bring a number of studies to 
bear on tjiis issye. They find that there is some support for a positive relation 
between ^.Qcial interaction and cognitive change. Less support' was found for 
,Kohlberg*s hypothesized positive and linear relationsfyp between role-playing 
opportunities with peers and adults and social per:speqKYe- taking. The authors 
review twd studies .suggesting that there may be a threslrold effect, such that a 
certain amount of social experience is requii^ed in order* to develop a social 
perspective, but additional experience beyond this amount does not produce dif- 
ferential skills (West, 1974; Hollas. and Cowan, 1973). Hill and Palmquist (1978) 
cite the observation of Kurdek (1977) that findings on the relationship among 
perspective-taking, moral development, and prosocial behavior are inconsistent. 
Furthermore, only one of the studies involved a sample of youth past the age of 
twelve, hence little can be inferred about the relationship between the social 
and cognitive domain's beyond this age levfel. 

Implications 

— ,f ^ 

• Educators at the middle/junior high school level must recognize the 
diversity among early adolescents in psycho-social development, and 
the preemptive nature of social and other concerns during this periods 

• Research should be fostered on the relationship of early adolescents ' 
social perception and schooling. For example, the effect of science, 
mathematics and social science teachers as role models who apply ra- 
tional, scientific thinking in solving problems might be researched. 

• Developers of curricula in science, mathematics, and social science, 
at, this age level, should bear in mind the need for highly motivating 
materials and activities when structuring such curricula. Motivation 
must be taken into account, especially in designing curricula for earJy 
adolescents. ^ 
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Social Context of Early Adolescence ' * 

. Two major contextua\ factors in early adolescence are the adolescent's p/r^ 
•ents and peeijs. For purposes of this review,' peer and parenting influenced are 
treated separately in the following two sections. ^ Tfjis is not to imply that the 
two infliiences are independent.- The interaction between panent and peer values - 
and the t^sion of conflicting expectations from these two sources may be signif- 
icant conditiorls of early adolescence. While an attempt has been made to include* 
only research focused directly on the ecirly adolescent, it was.necessary to in-' 
elude some studies of peer and parental influence among higti\school students. 
This was because little research has been conductOT in some of the areas to. be 
reviewed at the early^ adolescent level. / " 

' •! ■ . ^ V . , 

Peer Influences in Early Adolescence 



A variety of researchers have recognized the^peer group as a socializing' 
agent. The importance of peer group is shown by Coleman's (T961) finding that 
'high school studertts are nearly e^aTly divided c^s to which would be more diffi- 
cult for them, disappointing a parent or breaking off a friendship.. -In addition, ' 
Bbwerrti'an and Kinch (1959),* in. an investigation' of family and,< peer orientation 
cangaring fourth and tenth grade students, documented that as* students . got older 
there was a trend away from a family orientation and toward the peer group. A < 
study in Great Britain cornering parent and peer influence (Musgrove, 1964) 
showed that older childre^^mere more likely to identify friends rather than par- 
ents as preferred companions. These studies suggest that while the family re- 
mains a significant influence^ in the course of early adolescence the peer group 
becomes increasingly significant as a socializing context. • Epperson (V964) con- 
ducted research on some of the same iissues as Coleman (1961) ^had investigated, 
and concluded that, while peer^ loyal ties were strong, adolescents have^ultiple 
allegiances, and loyalty to parents remains yery important. Acceptance by peers 
does not imply disapproval by parents. Bronf enbrenner^ (1972) cites an unpub- 
lished study by Cbndry and Siman showing that dependency on peers h^ increased 
over the precefding decade for children at all age and grade levels. ^According 
to Bronfenbrenner, more recent work by Siman indicates that dependency oti peers 
j^ather than parents is greatest where one or both parents are frequently absent. 
' Given the importance of peer influences during this period, the values of 
the peer group with respect to academic achievement rrtgy be an important detei^- 
minant of attitudes toward schooling. In a sociological study of ten high schools, 
Coleman (1961) found that in som^ schools the leading cliques did not esteem ac- 
ademic achievement, and peer inijluences tended to discourage academic striving. 
In other high schools, academic success was encouraged and respected by the peer 
group. While Coleman studied older adolescents, his findings |jjM*est the poten- 
tial significance of peer attitudes toward schooling during at^^st the latter 
part of early adolescence. It should ,be noted that Coleman's findings do not ^ 
necessarily imply that parental influence on academic aspirations are unimportant, ' 
or even that they are less important than peer influences. It may be, for ex- 
ample, that early adolescents typically affiliate with peer groups reflecting- 
their parents' values. 

The question of what are the dominant values of the early adolescent sub- 
culture has also been extensively treated in the literature. One important early 
study which bears on this issue is the Peck and Havighurst (1960) longitudinajl 
study of factors related to adolescent character development. This longitudinal 
study of children fran ten to seventeen offers some insights into adolescent 
values. It was found that in judging and rewarding peiers, the adolescents took 
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into'account not only surface values, (clothes, athletil ability) but also moral 
values. As students got old^ they weighted charkeror values more heavily in 
delation to surface values. \ It is the case^ however, that students did hot place 
much value on scholastic acTiievemBnt, .1 

Gordon (1972) presents the problem of peer sanctions mitigating against 
.adult societal values (e.g. academic achievement) in somewhat different terms! 
For Gordon (1972) acceptarrce versus achievement is the major dilemma fjtced by the 
ea^ly adolescent. Gordon defines acceptance as "symbolically validated member- 
ship and welcomed participation irya group's important interaction patterns." 
Achievement is defined as "symbolically validated performance against a socially 
defined standard of excellence or competition." There can be a cofiflict between,^ 
acc^tance and achievement in that soitie of the more- obvious forms of achievement,\ 
such as making high grades in school, may reduce one'^s popularity wit^ peers. 1 
However, there aVe other types pf achievement that typic^ly lead to increased 
popularijty, e.g. achievemenjt i;n sports, or other extracurricular activities. Gor- ' 
don states that the valtfe prvorijnes foleman found maj^ be different for thp cur^ 
rent generation' of adol6^c6nts, but believes the achiafevement versus acceptance 
dilemma still persists, * , . ' . 

.\ in spite of evidenpe as to the importance of peer influences during early 
adolescence, several studies indicate that parental influences remain more im- 
fjqrtant tbani peer influences (Campbell, 1969; Douvah and Adelson, 1966; Kandel 
ind Lessor, 1969; Sewell and Shahj 1968). According to these studies, parental^ 
values r-emain the principal determinant of educational aspirations and occupation- 
al plans. One critica^l series of studies in this area was conducted by Brittain 
(1963, 1968, 1969), who found that the domail^ in which peers and parents fnflu-i« 
ence adolescents are distinct, though ov^rl|^pirig. "Peer-compliapt" areas of be- 
havior, i.e. areas in which peer influences^ominate, have to^do/'with status and 
identity needs within the peer group. - Status ip the 'larger society is more "par- 
ent-compliant." In more recent work, 'Kandel and Lesser (1969) substantiated ^ 
Brittain's hypothesi^hat in choice areas perceived as more difficult and impor-^ 
tant parental inf lueses predominate., 

Many significant areas of research pn, peer cultures^= ha ue been omitted from 
this review. Much of this research, however, has focused An students of hi-gh 
school age, rather than early adolescents. The Studies included were chosen to 
highlight the importance of both peer and parent Ififluenqas upon the attHudes 
and values* of early adolescents. A problem which Should plsrhaps be researched is 
how to channel the attitudes and values of early adolescenra)eer subcultures in 
healthy, socially desirable ways. Parents and other strongN^dult role models 
should have significant influence in' this area. When either^arent- is largely 
absent, so should adult-sponsored youth organizations. The Panel on Youth of 
the President's Science Advisory Committee (Cdleman, 1974) notes that "many/BucQ 
organizations are now suffering from a confusion of purpose, having experienced 
a weakening of their original -commitment to the ^alue of crafts or nature/^1:udy 
as ways to build character without having settled on a new set of goals" ( pp. 164- 
165). . ^ . • ^ 

Parenting In-fluences in- Early Adolescence 

Hill et al (1976) states that many parents are poorly equipped to deal"wHh 
the biological, psychological, and social changes of the early adolescent period, 
which "virtually recreate the ^person" (p. 247). Researchers have related patterns 
of adolescent behavior to the .behavior of their parents, e.g. Bandura and Walters 
(1959) work on adolescent aggression. Another approach of researchers has been to 
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attempt to identify factors underlying different parenting styles (e.g. Sea^s, ' 
, Maccoby and Levin, 1957),. Lipsitz (19773 cites as "the best known work on p\r- 
, enting styles" that of Diana Baumrintf'. Baumrind's work has fgcw^ecTon the- rey 

latton of distinct types bf parental discipline to the development of instru- \ 
•mental competence, characterized by "social responsibility, independence, achieve- ' 
. menf orientation and vigor" (Baumrind, 1978). She describes the special signif- 
, icance of parental iriyolvement duning the role changes which begin in eafrly ado^-- 
•jescence. ,A series of .changes is initiated, irt the course Of whiclr-iidJ^endehty 
upon parents is relinquished, childhobd status given up, and a new set of norma- 
, tive reference groups, values, . and behaviors is developed" - (1978, p. 259). With- 
drawal of parental cqrmiitm6nt.d,u,ring;this cri'tical time, Baumrind asserts, may 
.push the early adolescent ta rely, more heavily upon the peer group for support. 
BaOmrind ,(1575). has described eight prototypes of adolescents, developed by tak- 
'-i/ig all possibile combinations .of high versus low social responsibility, activity, 
•and individual ism. Emergence of one. or another of , these eight prototypes of ado- 
lescenj5r-+s-related to different patterns of parental discipline, degree 'of warmth, 
and otHer aspects of jjarent-chi Id. interaction. Parallels appear in the charac- 
.terizations of 'the parents of .adolescents-'low in social responsibility, but the ' 
parentH:hild relationsh^'ps posited to account for the four high social responsi-'^ 
tfiMity patterns are quite distinct. Several specific hypotheses are as follows: ■ 
1) A failure by parents to recognize adolescents.' need .for control may lead^the 
adolescent to feel deserted and t^^ to turn to a devtant" peer group for nor " 
reinforcement.' 2) Effects of ..authority pa tt-ems differ for boys and girls^^ 
particular, aggressive independence should bfe . encouraged in girls if they^lif 
develop requisite, cgmpetencies." High* parental demands and avoidance of^overpro:^;!;:^^:^ 
tective behaviors are associated with this devel-opmeht of independence in girtW^;^ 
3). Harsh, arbitrary, or exploitative -parental -behaviors will lead- tlr-€wtisoc3al "^'-^^^^^^^ 
aggressiveness by youth. In particular, middle" class delinquency may Result . 
frcm inconsistent, exploitative or egiicentRic parental behaviqr. ■^'''■'jd^''' 
: A related fonction of parents of -early adolescents is '-to serve. as role mtjiie^s. - 
Bronfenbrenner (1^72) deplores the higljj.' degree of age segregation in our soCiewf 
and points to the isolation of children-from the'world of work Vs one signj/fitlht 
consequence. In an examination of the roots of alienation in American soci&ty^' 
Bronfenbrenner deplores what he sees as, a breakdown in- the family. He'cbncludes • 
that "ffiany parents have become "powerless as[ forces in the liVes of their. chfl'dren" 
(p. 662). An important ,step to counteract; titese alienating forces "woXild be' to de- 
•'Vise creative social Innovations .to reacquaint children with adU-Tts as partici- 
pa:nts iVf the world of work. Bronf erfbrenner (1970) describes pne such program ' 
Widely employed in the Soviet Union vyherein a specia'l relationship is established 
between a group of workers, and a group of children; not by way of vocational edu- 
cation, but rathei^ to familiarize. the children with the workers ^ people, 'their • i 
acttvities; and their roles as adults p^Jfrticipating in the wo.»<3d of work. " ■ ; 
Baumrind (1968), -i,h .'examining th^ efficacy of adults a^r role models, states- 




^ . ... frequer, 

tact. The question of the effectiveness of role models (as a-deterrentto clasps- >, 
room discipline probrlems has, not , been researched^ 4. im"Tted evidence. coneernim- ^ " 
.this issue comes from Bronfenbrenner's tours to other countries. He reported * 
observing more direct cultiva-ti on of the presence of adult role mbd'els in' the 
schools of some other nations'. ■ , ' ■ . 
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Implications . ' J ' 

' ^' ^ ^ ' 

• Early adolescence ts* a period durlj^ which peers begin to become a more 
. significant source of values. Sconce, mathematics;'^^ and social science 
achievement may be more esteemed throughout this p^Vf^iod^ if it^ is fostered 
as a value'^bf the peer culture-." The^f^mrthering of' such values in the con- 
text of adult-led youth clubs and organizations,, as well, as the context of 
youth-initiated activities, should be explored; 

• * " ' " . >^ « • 

9 teachers would benefit from infonnation' on changes that occur 'during early 

adolescence in the significance of different Social contexts (adults, parents,^ 
, " and peers) as sources of values. In -particular, their significance as 
role models for scientific, rational thought should be researched, . ' 

t , More opportunities might be provided for early adolescents to explore sci- 
ence^ .mathematics, and social science* in a variety of^ttings that provide 
for interaction with individuals of^ifferent ages and ethnic backgrounds. . 
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THE LEARNING CONTEXT 



Introduction 



' , Early adolescence is commonly acknowledged to be a period of great impor- 
tance in psycho-social development. Kagan (1972) identifies a variety of "Pre- 
occupying motives" for many early adolescents-, including sexual inadequacy, in- 
terpersonal power, autonomy of belief and actiorn and acceptability to peers. 
He believes that resolving these issues is of utmost importance to the* early 
adolescent, and dominates weaker interests to be competent in school. For this 
reason, psycho-social as well as cognitive factors must be taken into considera- 
tion in any complete treatment of early adolescent education. 

The importance of early adolescence as a period of critical intervention is 
pointed out by Lipsitz (1977). She reviews a study conducted by,Bachman (1972) 
who examined causes of dropping out of high school. To determine the distinctive 
attributes of dropouts, a variety of personality traits were examined. The condi- 
tiorvs that are usually seen as effects of dropping out proved in general to be 
pre-existent, having their origins much earlier. Patterns leading to failure typ- 
ically were already established by the beginning of ' tenth grade, pointing to the 
prior period of early adolescence as critical for interventSdn with high-risk 
children. ^ . / 



Various social indicators also point to the^period of early adolescence as 
one which merits greater attention and concern. In her book. Growing Up for- 
gotten , Lipsitz presents tables of census data which document th^-43roblem of 
early adolescents institutionalized due to mental illness, juvenile delinquency, 
and parental neglect. Incidents of drug abuse, suicide, unplanned pregnancies, 
and running away during early adolescence, while not characteristic of most 
youths, are increasing among adolescents and in sdme cases peaking among fourteen 
and fifteen year olds. This information points up the need for intervention dur- 
ing this age span. 

How responsive is our current educational system to the special needs of 
early adolescents? This question will be answered, in part, in the second half 
of this document which focuses on the learning context, formal, informal, and ad- 
junctive, which surrounds early adolescents. In the section on the learning con- 
text, there is a description of the junior high school and the middle school with 
reference to their historical and philpsophicaT foundations. Research conducted 
to compare these two institutions is reviewed. Iri addition, there is a brief ex- 
amination of the current practices, teacher certifi^sation and preparation, facil- 
ities, and staff support available to these institutions within the areas of math- 
ematics, science, and social sciertce. Instructional' research and examples of cur- 
ricula are briefly discussed for each area. The concept of career education is 
presented in terms of its successful performance at th^is'age level as well as the 
rationale guiding its infusion into current mathematidV. science, and social sci- 
.ence curricula. Finally, there is a discussion of informal and adjunctive educa- 
tion and their saliency for early adolescents. 

Before turning to these detailed treatments, it is well to consider the gen- 
eral fit or lack of fit between formal instruction at the middle/junior high 
school level and the particular needs of early adolescenis;< In the first part of 
this paper, early adolescence was characterized as a pertod: of growth and change, 
and of great variability among learners. The period brings rapid physical growth, 
the onset of puberty, the beginning of new cognitive abilities, participation in 
a broader social context, increasing importance ofi peer affiliations, and greater 
sensitivity to the political and ethical aspects of ^'events. Moreover, these 
changes proceed at very different rates for differeht individuals. 
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Because of these changes, middle/junior high schools face a special chal- 
lenge. . The adolescent growth spurt challenges -the schools to prqvide more op- 
portunittes for physical movement arid "letting off steam." The onset of pu- 
berty brings needs for Information, and for opportunities to develop a self- 
image through interactions .with peers. Cognitive changes during this period 
equip some youth for more rigorous and abstract inquiry in mathematics and the 
sciences, and the schools are challenged to respond with suitable curricula. At 
the same time, i>ther early adolescent^s will not ha,ve attained these abilities, 
and must be provided differential instruction. As social awareness increases, 
early adolescents may caTT upon the schools 'for the first time to provide experi- 
ences relevjant to the world outside the school, including the world of work. 
Youth struggling to attain a persianal identity may be especially needful of op- 
portunities for conmitment, and during this period some may be especially vul- 
nerable to the dangers of overemphasizing competition and achievement. 

Inadditionvto'the diversity of physiological, intellectual, and social 
n^eds of early adolescents, middle/junior high schools are challenged to respond- 
to the diversity of a pluralistic society, in which students from different cul- 
tural groups may b»*1ng their own needs ^nd expectations to the^chopl setting. 

In response to these needs, the schools are called upon to offer increased 
diversity in both curricula and Instructional approaches. Meaningful, relevant 
learning experiences should be provided, including experiences in settings out- 
side the school walls.. The remainder of this document describes the context 
presently provided for early adolescent learners. 
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Formal Public School Instruction for Early Adolescents 



♦ 

Various administrative organizations are distinguished primarily by the 
range of ages and grade levels served in a singly school. . $xudents between the 
ages of ten and fifteen. are enrolled' in either a more, traditional ^school organi- 
zation where elementary School is followed by junior high school or they move 
in'to a middle school and remain until grade nine. Each of these two types of ^ 
school organization will be descritjpd. . * \^ ^ 

Junior. High Schools: The Traditional Pattern ^ 

- The- junior high school has been the most typical kind of school serving the 
early adolescent. A variety of reasons for. the development -of junior high schools 
were set.fot:th during the- first- few decades of their existence, including the re- 
qalrements of the labor market for more adequately prepared laborers, as v/ell as 
cOncerh for the unique psychological and social needs of preadplescents. Hurd' 
(1970) discussed these. needs in detail, citing, for example, concern, that junior 
high school students be isolated from the mores of high school students; keeping 
dropout-prone pupils until the end of ninth ratber^ than the end of eighth grade; 
and reducing crowding in elementary school buildings. In the next section, a brief, 
historical description is presented of junior high school science, mathematics, • 
•and social science curricula. , / . 

^Science, mathematics^ and social studies in the junior high. The science, 
mathematics, and social studies taught in junior high schools were either an ex- 
tension of the elementary school curriculum, or "watered -down" versions of high 
school curricula. These curricula were generally not focused on the special needs 
of early adolescent learners. By the mid 1950's, general science courses were 
well established in grades seven through nine, but little additional coursework 
was offered. A United States Office of Education (USOE) report cited by Hurd 
(1970) showed that as recently as 1963, grade seven,- eigKt, and nine science was 
confined almost solely to general ' science courses., taken by about two-thirds of 
the students. These courses were almost always textbook based, with laboratory 

. work not uncommon, but teacher demonstrations more typical. The courses were gen- 
erally not designed to synthesize elementary school experiences, but rather con- 
tinued a pattern of topical coverage. The USOE report recommended implementation 
of more foundation courses (e.g., physical science, earth science, or life science) 
to prepare' students better for high school courseworkv 

Prior to the mid 1950' s, elementary and junior high school mathematics cur- 
ricula tended to emphasize rote application of computational skills. In the mid 
1950' s, "modern mathematics" programs emphasizing logical structure and abstract 

^principles were first developed (Riedesel and Burns, 1973). Since the mid 1950' s, 

* computation, fractions, and'decimals are still at the core of elementary mathe- 
matics instruction, but with increased emphasis on student exploration, discovery, 
and inductive approaches (Suydam and .Osborne, 1977).. Geometry and algebra appear 
earlier in the curriculum, elementary algebra frequently being taught in the 
eighth grade. ^ ' * 

Social studies instruction in junior high schools prior to the midpl950's is 
more difficult to characterize than science or mathematics. Shaver ^and Larkins 

.-(1973) report that in the early part of ^the century the term "social studies" had 
been applied to the history and geography instruction of the 1800's. More re- 
cently, many social studies curricula were based on citizenship education. In 
the 1960Vs, a few curricula were developed which focused on the concepts and em- 
pirical content of the social sciences. Wiley and Race (1977) summarized typical 
social studies course offerings for the period 1955 through 1975. At the fifth 
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gra4fi level., American or United States his.tory .is tbe most typical coarse offer- 
■ ing throughout. the entire twenty year period. The most typical courses offered 
in grades six and seven have been studies of different ctrltijfes. United States 
.^r. American, hi^story has consistently been taught in grade eight. • 

. This very brief review points out thfe' similarity of the junior high curric- 
■^ulum to the departmentalized curriculum of the senior high, school. The tendency 
for the junior high school to be a- "watered down" or diminut,ive version of the 
high school has produced much criticism ""among educatgrs. Some of these dissatis- 
•. factions are presented below. - 'i 

Pi ssat^'sf actions with the Junior High School . 

Many educators have becane dissatisfied with the traditional grade seven* 
eight-nine junior higli -school organization. By the mi^-sixties, the trend toward 
earlier, onset 'of puberty had proceeded to the poin1>wli6re the early adolescent 
period was better characterized as spanning grades five through eight than seven'' 
through mne (f i el )Eter, 1978; Eichhorn, 1966). Junior high schools that were typ- 
ically patterned after high schools had failed to address the special needs of 
youth undergoing the physical, social, emotional, and cognitive changes of early 
adolescence. For these reasons, it has been suggested that students be educated 
in a setting that facilitates the transition from childhood to full adolescence. 
This dissatisfaction was one of the reasons for the emergence of middle schools 
in. the mid 1960's. 

*■ . ^ ' . f 

The Middle School: A Proposal, for a New Organizational Alternative 

Middle schools typically include grades six through eight, but could include 
grades as low as five or as high as nine. They theoretically attempt to meet the 
unique needs of early adolescents ^y providing an institution which has an integ- 
rity distinct from that of the elementary or secondary school. The Middle School 
Associatioh reports that of the roughly 10,000 schools serving grades five through 
nine, 4,006 are middle schools, most of the remainder are'probably junior high 
schools. Stradley (1971) discussed ways in which the middle school can overcome 
the deficiencies ,of the junior high school in serving the needs of early adoles- 
cent youth. He emphasized the importance of maintaining flexibility in the middle 
school curriculum, and argued that l^such' programs as team teaching, independent • 
study, continuous progress, individualized programming, and leveling must be con- 
sidered important aspects of the middle school ... Instruction based on flexible 
group sizes can be particular Ijr effective at the middle school level" (p. 47). 
Inpractice, while various distinctive instructional organizations, e.g. team 
teaching, have been implemented in many middle schools, it is difficult to spec- 
ifyjust how functioning middle schools as opposed to junior high schools serve 
as institutions uniquely responsive to the special needs of early adolescents. 

The potential of the middle school to serve early adolescents' needs. In 
tfie literature on middle schools a number of ideal characteristics are mentioned. 
These characteristics reflect the philosophy of educational practitioners as to 
the kind of schooling which should be provided for early adolescents. It should 
be noted that these characteristics could be found in junior high schools, as well 
as middle schools. Furthermore, the presumption that presence of these charac- 
teristics is of benefit to early adolescents requires further research. A list 
of these characteristics is found in a research brief by Educational Research Ser- ^ 
vice (1975): . - 

emphasis on guidance arid human relations 



121 



ERIC 



- emphasis on affective educati6n as well as subject matter 



- emphasis on individualized instruction and independent study 

- less emphasis on competitive iaterscholastic athletics 

- less emphasis .on sophisticated socializing such as night dances 
and dating •. 

- exploratory courses and activities to help students develop their 
own interests 

*• . " ' 

\ - interdisciplinary teaching teams 

- each student has one "home-based" teacher who gets to know that 
student really well „ 

- diversity in teacher certification (including teachers trained at 
the elementary level, who may be more child-centered, and teachers 
trained at the secondary level, who may be more subject-oriented) 

- flexible scheduling " ^ 

- gradual transition from self-contained classroom to departmentaliza- 
tion 

The features listed above represent components of the "ideal" middle school. 
The research on middle schools reviewed below indicates that "ideal" is by no 
means the norm. Middle schools are often established out of purely practical 
concerrts, e.g. crowding of elementary classrooms, and in practice there are prob- 
ibly no characteristics which consistently distinguish middle sc'hools from junior 
Wgh schools. In the following section a brief sketch is presented of curricular 
offerings in ;rciehce, mathematics, and social science in the middle school level. 

Science, mathematics, and social studies courses in the middle school as com- 
pared"ldT:he junior high gfehhol. Systematic surveys of middle schbol curriciila 
could not be locsited, since Standard, practice is ta^rganize such data according 
to grade level, and only Secondarily according to ^ool organization. However, 
on the basis of a collection of eight profiles of "typical" middle school? com- 
piled by Stradley 0971), middle school course offerings in the areas of mathe- 
matics, science, and social studies are quite similaTr to courses offered in grades 
seven through nine in a nationally representative san]|Qle of schools (RTI, 1977). 
All eight of the middle schools risquired each of scieirtce, mathematics, and social 
Studies in all grades included, through grade eight. In grades five and six, only 
general science was available. General science was also most typical of grades 
seven and eight, sometimes taught in conjunction with health. One school offered 
an elective i^atural Resources. Arithmetic and general mathematics were the 
only mathematWr courses -taught in 'grades fjve, six, and seven, with algebra some- 
times available in the eighth grade. Social studies was taught often in conjunc- 
tion With reading or English. Civics ahd geography were taught in grade seven in 
one school, which also offered geogr«»phy and history in grade eight. 
' McGlasson (1973) concludes that research has indicated no essential differ- 
wces between the course Offerings of middle schools and the junior high schools 
Which existed prior to their establishment, except the possibly earlier introduc- 
tion of homemaking and technical arts. On the other hand, he suggests that middle 



schools may have made greater use of innovations such as mini-courses, learning" 
packets* independent studies, team teaching, continuous progress, individualized 
instruction, and unified curricular approaches. 

There are two other important criticisms of the middle school movement. One 
criticism is related to the expressed concern for improving the quality of edu- 
cation offered to ten to fourteen year olds. Alexander (1969) asserted that many 
middle schools are opened for solely administrative reasons such as dealing with 
overcrowding or advancing racial integration. Moss (1969) pointed out that male 
teachers, who enjoy working with seventh through ninth grade students, may be 
more reluctant to work with students in grades five through eight. In the light 
of this, opening middle schools may cause male teachers to move into the second- 
' ary schools. 

The effectiveness of the middle school' cannot be determined' through the use 
of lists of ideal characteristics. The remainder of this section of the report 
will summarize sane of the available research.. 

Research on the Effectiveness of Middle Schools - ' 

Two studies reviewed by Lipsitz (1977) may" have implications f*(ir school or- 
ganization. McPartland and Ep§tein (1973) at the Johns Hopkins Center for Social 
Organization of Schools have examined the effects of open environment (defined by 
variety of activities permitted, individualization, and student participation in 
selecting assignments, monitoring progress, and setting goals) on 7,000 children 
in grades four, five, six, eight and eleven in thirty-four schools. The investi- 
gators examined variables including reactions to schools, decisio/i-making, self- 
reliance, and standardized achievement test scores. Results suggest that eighth 
grade students demonstrated an overall positive benefit from attending open 
schools. The positive effects are strengthened as students stay in the environ- 
ment longer. Results obtained by McPartland and Epstein in support of open 
schools for eighth graders were substantially stronger than results at the sixth 
grade level. This is of significance,, given that many more such programs have ' 
been devised for sixth grade pupils than for eighth graders. The contrast be- 
tween findings at these two age levels wtthin early adolescence also points to 
the great heterogeneity of this period, and highlights the necessity for schools 
to attend to the specific needs of<youth at different points within the early ado- 
lescent period. ' . 

The second of the studies Lipsitz reviews bears upon the desirability of 
grouping grades six through eight rather than grades seven through nine in a single 
building. Simmons, Rosenberg, and Rosenberg (1973) have studied self-image during- 
the early adolescent period. The researchers concluded that this was a period of 
extreme self-consciousness and changing body image, and that a definite disturb- 
ance in self-image occurs during this period. The age of twelve, i.e. the period 
between the twelfth and thirteenth birthdays, was found to be especially critical, 
and problems were exacerbated by a break in schooling patterns between the sixth 
and seventh grades suggesting that middle schools might be better matched to the 
developmental patterns of early adolescence. 

Educational Research Service * (1975) reviewed nineteen research studies that 
examined middle school students, parents, and teachers. These studies generally 
did not employ rigorous experimental designs, and many appeared to suffer various 
methodological flaws. In spite of these weaknesses, the body of- studies as a 
whole offers some insight into the effects of^middle school versus traditional or- 
ganizations. 

Achievement and attendance. Five studies compared the achievement of middle . 
school students with that of students of more traditional settings. Of these five 
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studies, thrfee reported results that slightly favored middle school students 
(Case, li970; Evans, 1970; Trauschke. 1970). Case (1970) found that in reading 
achievement and mathematics averag^gains over one school year were significantly 
greater for fifth grade middle school pupils than for fifth graders in an pie- 
mantary school, as measured by standardized achievement tests. Evans (1970) 
found a mixed pattern of results when comparing eighth grade students, in two mid- 
dle schools versus two jUnior high schools. Total score? on. the Iowa tests of 
Basic Skills showed no significant differences between the two organizational 
patterns, but middle school pupils did attain higher scores op reading and study 
skills subtests. Trauschke (1970) found scattered statistically significant dif- 
ferences on subtests of the Stanford Achievement Test, favoring seventh' and eighrth 
grade pupils in a grade five through eight middle school to those in a comparable 
junior high school. No differences between fifth and sixth grade pupils and their 
counterparts in a traditional elementary school were found. 

Results of. these studies are difficult to generalize, because of the wide 
variation in middle school and othw^'programs. Two other studies reported found 
no significant differences between middle school and other organizations. The 
appropriate unit of analysis in studies of this kind would be the school, rather 
than the pupil. Taken as a whole, this research does not support the contention 
that measured achievement in middle schools is superior to that under othfer irir 
structional organizations. Since the distinction between middle and junior high 
schools is So vague, it is not possible to attribute either failure or success to 
any specific school characteristics on the basis of these studies. \ - " 

Two comparisons of attendance at middle schools versus other schools were re- 
ported. Ofte'was a part of the study by Evans cited above and the other was a 
study by Mooney (1970) that employed the same middle schools .as. the Trausche study. 
Evans found no significant difference in attendance rates between study and con- 
trol schools, but Mooney found strong differehces favoring the middle school. 

Self-concept and attitude. Nine studies were reviewed that compared the 
self-concepts and attitudes of students in middle schools to students elsewhere. 
The pattern of findings in this area was even less cleaf^ than for attendance and 
achievement. Three comparisons showed small but statistically significant dif- 
ferences favoring middle schools, four were unfav^orable to middle schools, one 
study showed no significant differences, and^-one showed mixed results. Individual 
studies used a wide variety of instruments with numerous subscales, and no clear , 
pattern characterized results across schools or across grade levels. Accordingly, 
individual studies will not be listed. Taken as a whole, these studies indicate 
only that middle schools may, but need not, be superior to other organizations in 
promoting desirable affective outcomes. 

Teacher and parent attitude. Four. studies of teacher attitudes toward the 
middle school were reported. 5ne of these, by Ga.tewood (1970), v/as noteworthy in 
that surveyed teachers were sampled from middle and junior high schools in five 
states, providing more of a basis for generalization of the findings.' Gatewood 
developed a survey instrument that described thirty-nine functions of education 
at the middle school/junior high level. It included such functions as: guidance, 
transition from elementary to secondary education, provision for exploratory anal- 
ysis, etc. Respondents indicated to what degree these functions were accepted 
and implemented in their schodls. Although there were several differences between 
middle school and junior high teachers, when respondents rank-ordered the functions 
from most to least accepted and implemented, the "rank orders for middle and ju- 
nior high schools were highly associated. In general, junior high school ffeachers 
indicated greater accept^ce of goals, but middle school teachers indicated* a 
higher degree of implementation.'' The other three studies of teacher attitudes 
showed mixed results. All three were confined to teachers within a single school 



district. One of these studies also reported comparisons of attitudes among 
parients of children in middle versus junior high schools .'toward their children's 
schools. Results were very similar. for the two groups. 

Comparison s of administration, organization, and curriculum in m iddle schools 

versus jum or high schools. Eight studies in thi^ arpa wp^p rppnr<-prl - i^n^t "f 

these (fjvej led researchers to conclude that "middle schools and junior high 
schools were more alike than different" with regard to organization and curricu- 
lum. Results of the remaining three studies were mixed. Gatewood (1970) noted 
that the middle schools in ;ijs sample had been formed more often out of adminis- 
trative necessity (to reduce overcrowding) than out of a desire to implement edu- 
cational innovations. 

Summary 

There are differences in the philosophy of the middle school and the junior ' 
high school, but the practical distinction between the two is unclear. While ju- 
nior high schools generally encompass grades-seven through nine, and while middle 
schools serve vinous gradespans in the range from five through nine, curriculum 
and instructior^l practices may be quite similar in the two settings. The vari- 
ability among Schools is greater than the difference between the two school types. 

Given the lack of distinction between middl|pchools and junior high schools, 
the failure of research to establish the superiority of one or the other is not 
surprising. Studies in which specific characteristics of schools were more care- 
fully identified might provide more useful results. 

Impl 1 cations - 

• Early adolescence is a period marked by dramatic physical, cognitive and 
emotional changes. For most youth, one or more transitions in patterns 
of school organization will also occur during this period. Along with 
these organizational changes (e.g. moving from the elementary school into 
the middle/junior high school) comes an increase in the rigor demanded by 
science, mathematics and social science instruction. The coordination of 
changes within the learner and changes in instruction is an area of needed 
research. 

• The nature and purpose of science, mathematics and social science instruc- 
tion at the middle/junior high school level needs to be evaluated in the 
context of instruction from grades K through twelve and beyond. The pro- 
vision of relevant, motivating instruction at this level may.be critical 

in encouraging further study and ultimate career selections in these areas. 

• A specific review of science, mathematics, and social science practices 
and curricula in middle schools and junior high schools would be useful. 

• °" middle versus junior high school organizations does not con- 
i sistently favor either type of school. This suggests that a more useful' 

focu5 for research would be the outcomes of specific curricula and/or in- 
structional practices, regardless of the type of school in which they are 
implemented. 
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Teacher Preparation and Certification 

Stradley (1971) pointed out the lack of professionally trained middle 
school teachers, a problem that has plagued junior high schools as well. Many 

. iffiddle school and junior high school faculties include one group of teachers 
with elementary school training and experience and another group with secondary 
school training and experience (George, McMillan, Malinka, Pumerantz, 1975). 
There. are only a few teachers at this level who have had both elementary and 
secondary training and experience. Thus, most of these teachers see themselves 
as either "secondary" or "elementary" teachers with no strong identification 
to the intermediate grades. 

The National Center for Education Statistics (NCES) has published infor- 
mation on the training of junior high school teachers. According to NCES 
figures (NCES, 1975) a total of 592 bachelors degrees, 123 masters degrees, 
and no doctorates were granted in junior high school education in the United 
States in 1971-1972. These degrees were awarded by a total of 39 different 
institutions. About one-third of the bachelors degrees and half of the 
masters degrees were earned by men. More recent data indicate that even 

- fewer degrees are now being awarded in this area (NCES, 1978). In 1975-1976, 
only 255 bachelors' degrees, 105 masters degrees, and no doctorates were - 
granted. These degrees were awarded by 37 different institutions. Comparisons 
between the 1971-1972 and 1975-1976 data should be made with caution. The data 
may indicate a decline in interest in obtaining certification for junior high 
school teaching, but other explanations are also possible. First, declining 
enrollments in, colleges of education have led to reductions in numbers of 
degrees granted! Second, there is little overlap between the 39 institutions 
granting degrees in 1971-T972 and the 37 institutions granting degrees in 
1975-1976. This may suggest that reporting of these statistics was somewhat , 
incomplete. 

While NCES has not published information on midjJle school certification, 
It number of other surveys are available. The surveys summarized below were . 
conducted by individual researchers studying the middle school movement. 
These are concerned with middle school certification requirements rece/itly 
established in many states, rather than numbers of professionals being trained. 
The first national survey of middle school certification patterns was conducted 
by Pumerantz (1969), who reported that official certification requirements 
for middle school teaching had been established only in the states of Nebraska 
and Kentucky. Nine other states were in the process of planning. new certifi- , 
cation requirements (see Table 2). George- et al (1975) indicated that between 
Pumerantz' survey and 1975, a number of important actions occurred in the 
middle school movement. First, the number of middle schools doubled, with the 
middle school pattern of organization becoming predominant in several states. * 
In addition, the National Middle School Association developed, and state 
associations were formed in at least eight states. Given these changes, 
George et al (1975) conducted a survey of the fifty states to docimient any 
further changes in certification or teacher training. Results of the survey 
showed that forty-seven of the fifty states had officially recognized (through 
their state departments of education) middle schools in operation. The three 
states that did not have officially recognized middle schools actually had 
schools that considered themselves to be middle schools. In 1975,' only eight 
of the fifty states reported a teacher's certificate specifically for the 
middle school (George et al,' 1975). These states accommodated teachers who 
were already placed in middle schools prior to adoption of the state certificate, 
allowing them to teach in the middle school with either an elementary or secondary 
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Table 2 



Trends tn ffiddle School Certification 



«0 



No, of states witli 
, middle school 
certification adopted 



No. of states 
considering middle 
school certification 



No. of states • 
not planning 
to' change certification 



Ifear of survey 



1975 
1978 



13 



■14 or 15 



13 



39 

27 or 28 
24 



certificate. So, in the eight' states that had adopted a middle school certi- 
ficate it was not really, a mandatory condition for placement in middle schools. 
Typically, teachers with elementary certificates could 'teach i^n grades five^ , . 
arttl six in:. the middle school and teachers who had secondary certificates 
could, teach in grades seven and eight, but only in the subject areas for which 
they were certified. Florida proved to be art interesting variation. Teachers 
who had a secondary certificate could teach in their subject area in a\l grades 
seven through twelve, regardless of whether the school was called a junior 
high or middle school. However, a teacher with a middle school certificate 
could teach only in recognized middle schools. Obviously, this limited job 
opportunities for individuals certified as. middle school teachers. Six of 
the eight states with middle school certification required a subject matter 
specialization similar to that for s^econdary sqhool certification. In these 
six states the middle school Certificate is valid only in the area of speciali- 
> zation. For^the remaining two states the school certificate is valid for all 
subjects taught in the middle school. This approach facilitates interdiscipli- 
nary Instruction. 

Referring to Table 2, in 1975 there Were fourteen or fifteen states that 
planned to undertake middle school certification ^pr at least had .the issue 
under study. In Colorado an administrator's certificate for middle school was 
adopted. The certificate required a master's degree plu5> fifteen semester hours 
in Middle School and/or Junior High School courses, as well as three years of 
appropriate teaching experience. Nine other states wfere considering similar 
plans in^J975. '..All other states considered their cu^/rent administrators' 
certificates toHe adequate. The only state that adopted certification for 
special personnel was Montana. This included certification for physical edu- " 
cation teachers, fuusic teachers, ai^d other special teachers. No other states 
were considering S'imilar action. 

Data in Table 2 on the number of states with middle school certification 
procedures in 1978 were obtained through personal communication with the 
Micldle School Resource Center. As shown in Table 2, there has been an increase 
from two to thirteen states with middle school certification in the years since 
1968. ^ 

Teacher education institutions have reflected the increasing need for 
. middle school teachers through the development of preservice programs as well 
as university courses. In 1975 nineteen states reported some activity directed 
toward middle schools in their universities. The level of activity rangfed from 
one undergraduate course on the middle school to an entire degree program. 

Impl ications ^ . 

t The unique educational needs of early adolescents. call for teaching 
professionals especially interested in and trained to work with this 
age spap. The normal, healthy majority of early adolescents as well as 
those with special difficulties should be served by persons with such 
training. i 

t Historically, such training has not been widely available, and most teachers 
have specialized in either elementary or secondary school instruction. 

t ' Preservice and i.pservice programs may be especially helpful to middle/ 
junior high school science, mathematics, and social science teachers who 
were not trained specifically to work at the early adolescent level. . 
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staff Support 

-.J 

■ To instruct effectively, teach6^s require resources of many kinds. These 
include nO;% only curricular materialsf, but also equipment and expendible sup- 
plies and personnel resources in'the^fonm of ■ supervisors and/or classroom aides. 
If teachers" are to remain abreast of new instructional technologies, th%i/ also 
require information about new teaching methods and curricula. This section pre- 
sents data on support services provided and needs perceived by middle/junior 
high school teachers of science, mathematics, and the social sciences. 

Sources of Supervision .and Curricular J-nformation for the Classroom Teacher 

_ Important^sources.^f staff support for classroom teachers are state and dis/^ 
tnct supervispjcs, as well as principals and department heads. Data collected in 
-B variety of studies suggest that there are'few supervisory personnel and inadJ 
quate ^isseminattion of curricular information at all grade levels. 

The RTI survey (RTI, 1977) documented that many states have fewer state-wide 
subjectvarea cod^inators than previously. Nearly two-thirds of local school 
distncj^ do no* employ supervisors. Results from the district level question- 
naires iK^^ed in RTI survey indicated that roughly thirty-three percent of the 
respondents haF.t^ver seen federally developed materials in mathematics and the • 
social sdfeFKfes^ntl roughly thirteen percent had never seen federally developed 
science ^rictrtum materials. In addition, nearly seventy-five percent of the 
pnncipalsi survMd perceived themselves as "not well qualified" to- supervise 
mathematij^ and "science. 

Given such ihacjequate support from the school, district, and state level's. 
It IS not surpriEiing that "other teachers" were reported to be § major source 
of information yJi curriculum materials by fifty-seven percent of the grades 
seven through niTie teachers surveyed for the RTI document. College courses were 
reported to be a major source of Information by fifty-four percent of the respon- 
dents. Only eighteen percent of the grade seven through nine teachers found lo- 
cal inse»^^,ice'QffeMngs to be of value. Even fewer saw the principal as a major 
Tnfonnation sourly. 

Aides to Assist.'^thte\lassroom Teachfer. V; 

J^/ . 

More stafl*^ assist in the classroom are seen as a major need by classroom 
teach^)*s. The RTI (1977) survey reported that? in each of the areas of scieqce, 
mathanati^and social sciences, the lack of availability of lab assistatits "and/ 
0^ pa"P^^*|^sionals is rated as -a major problem' by teachers. 

Facilities, Equipment, and Supplies 

Teacher's reported in the RTI (1977) survey that they needed or would use if 
available a wide range of facilities, from weather stations and greenhouses to 
calculators or additional small-group instr|J€tional space. The following results 
indicate the need for increased expenditureip. These results are representative 
of need.s and/or conditions reported by junior high school teachers. 

Fewer than fifty percent of the grade seven through nine schools surveyed 
reported specific budgets for science equipment and supplies, and these averaged 
$9.01 per student. For. grades four through six, roughly one quarter of the schools 
specifically budgeted science equipment and supplies, the per pupil average bud- 
get being $4.22. In the area of mathematics, over twenty-five percent of the 
grade seven through nine mathematics teachers reported that calcul^itors were 



needed but not available. The principal need expressed by social studies teachers 
was for increased space for small group instruction. 

Utilization of Federally Funded Curriculum Packages 

As part of the RTI survey, principals were asked to list federally funded 
curricula in science, mathematics, and social studies in use in their schools. ^ 
Results showed that twenty-two percent of grade seven through nine schools used 
at least one mathematics curriculum package, the average being .6 such packages. 
Thirty-nine percent of the grade seven through nine schools used at least one 
federally developed science package, the average being 1.6 packages. Thirteen 
percent used at least one federally developed social studies package, and these 
schools averaged 0.9 such social studies curricula. 

The Need for Increased Inservice Programs 

Schools and districts generally appear to be providing little inservice sup- 
port. , Hofman (1976) reports a survey of middle/junior high school science 
teachers conducted for the National Science Teachers Association. Ninety-seven 
percent of those responding had not been trained for work at the junior high 
school level. . Many teachers expressed a desire for more local workshops through 
the National Science Teachers Association. Osborne (1977) noted that as numbers 
of supervisors decrease, the school districts lack the capability and the resources 
•for inservice education, which further underscores the need for increasing inser- 
vice education programs. Osborne (1977) also reported that thirty-five percent 
of a sample of mathematics supervisors estimated annual expenditures exclusive 
of salary for teacher inservices at less than one dollar per teacher. Less than 
twenty-five percent of the sample of mathematics supervisors estimated expendi- 
tures at over $5.00 per teacher. 

Implications 

• There is a critical lack of current information among middle/junior high 
school science, social science, and mathematics teachers. As traditional 
information sources such as curriculum supervisors and statewide coordi- 
nators have become less common, the importance of curriculum information 
dissemination via teacher centers, workshops, and inservice education activ- 
ities has increased. Only limited data are presently available on per-*^ 
ceived teacher needs and information sources specific to the early adoles- 
cent period. ^ ( 

^» Polic^akers in local educational agencies may need more information on 
requirements for equipment and supplies to teach science at the middle/ 
junior high school level so that more realistic budget levels might be 
attained. , 



■ - Science. Mathematics, and Social Science Instruction for Early Adolescents 

This s^ection describes instruction for early adolescents in the three con- 
tent areas of science, mathematics, and social science. Instructional practices 
and related research in each of these areas ar? described, and following each 
description impl1<:ations are drawn.. 

Current Science Instruction for Early Adolescents 

At the intermediate grades in the mid 1950's. science instruction was largely 
textbook bound. Emphasis was; on learning facts, and texts were used to cover a 
large body of content. In the early 1970's. ther» was a tendency to reduce the 
amount of content to allow for more i.n-depth treatment of the material, less re- 
liance on the text, more "hands on" science, and better content organization. A 
greater variety of materials came into use (Helgeson et al. 1977). Current con- 
• cerns such as "pollution, natural resources, and energy" received more attention • 
in recent curricula, as did the concepts and processes of science, attitudes to- 
ward science, and laboratory experiences. - 

More recent data on the actual degree of utilization'of various materials in 
the classroom are difficult to obtain. However, there are some Indications of a 
trend ih the past two or three years back toward greater relianc^on the text, 
more factual content, and less "hands on" science. Perhaps due to increasing con- 
cern for basic skills and/or due to financial constraints, a shift toward more 
reading, and less laboratory experience, and fewer field trips was reported to 
characterize recent junior high school instruction (Stake. 1978). Stake has also 
suggested expense, discipline problems, and emphasis on tested outcomes as factors 
contributing to a general reduction in laboratory work. 

Stake (1978) presents data suggesting that science instruction is viewed as 
serving different functions in the elementary and secondary curricula. For the 
elementary school teacher, science is of secondary academic importance. It should 
be fun for pupils of all abilities, and should give slower pupils a chance to par- 
ticipate. In the high schools, science courses are seen as difficult, and acces- 
sible only to the intellectual elite. This may be because of the mathematics 
preparation required for chemistry and physics. Biology is taken by the majority 
of high school students. The shift in attitude from science as fun in elementary 
school to science as difficult and demanding in high, school could help explain the 
.substantial attrition in science enrollments after hinth or tenth grade biology. 

In grades six. seven, and eight an average of twenty-two to twenty-eight 
minutes per day are devoted to science instruction according to Helgeson et al 
(1977. p. 32). RTI (1977) reports student use of hands or materials at least once 
a week in sixty-one percent of grade seven through nine science classes. Lec- 
ture, discussion, and individual assignments were reportedly used at least weekly 
in seventy-eight, ninety, and forty-seven percent of grade seven through nine 
science classes, respectively. On the average, grade seven through nine science 
students spent forty-ninie percent of their time in whole-class instruction, thirty- 
five percent working individually, and the remaining sixteen percent working in 
small groups. Small group work would be a typical pattern for hands on science. 

According to the RTI (1977) report, -forty percent of grade seven through nine 
science teachers considered Inadequate student reading ability a- serious problem. 
Urge percentages of teachers also regarded as serious problems (1) lack of ma- 
terials for individualizing instruction (twenty-seven percent). (2) inadequate 
facilities (twenty-six percent), (3J insufficient funds for equipment and supplies 
(twenty-four percent). (4) large class sizes (nineteen percent), and (5) lack of 
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student interest (nineteen percent). 



Instructional Research in Science 

In determining what. is known about science instruction and the early ado- 
lescent, three recent summaries of research in science education were reviewed 
(Rowe and Deture, 1973; Herron, Jaus et al, 1975; and Malinson, 1977). Only 
those findings relevant to early adolescence are discussed in this document. 
It should be pointed out that these reviews were chosen becalise they were the 
most recent available, but each sumnarizes research conducted during only a sin- 
gle year. Therefore, the conclusions drawn relate to the most current concerns.. 
While a substantial body of literature on this age range has appeared in recent 
years, it constitutes only a small proportion of the studies published (Ayers, 
1974). Many important studies have also included either older or younger chil- 
dren. Accordingly, a few studies appear in the following review that were not 
concerned exclusively with early adolescents. 

Research based on the Piagetian model. As described in Part I of this doc- 
ument, some youth begin to attain formal operations during early adolescence. 
Thus, science instruction during early adolescence can make more effective use 
of logical operations, critical thinking and heuristics than science instruction 
for younger children. Numerous studies have appeared examining thfe incidence of - 
formal operationsvat different age levels, the relation of formal operations to 
academic achievement in science, and the efficacy of direct instruction in logi- 
cal abilities. In general, research indicates that a large proportion of early 
adolescents are still at the concrete operational level (Kavanaugh, 1973; Chiap- 
petta, 1975; Abramowitz, 1975), and that attainment of formal operational abil- 
ities is related to science achievement (Sayre and Ball, 1975). 

Studies of direct instruction in logical abilities have generally reported • 
positive results. While these studies have demonstrated that early adolescents 
can learn to apply logical operations in performing specific tasks, these studies 
do not imply that such learning would transfer to a broad range of situations. 
Hadar (1975) us6d concrete materials to train fifth graders to distinguish valid 
syllogistic patterns from^the fallacious patterns of Affirming the Consequent 
^nd Denying the Antecedent, and reported significant achievement gains. Quinn 
and George (1975) reported success in teaching hypothesis formation to sixth 
graders. Walding (1975) reported success in teaching classification to seventh 
graders. ,Nous arid Raven (1973) examined the effect of Piagetian-based struc- 
tured learning experience on children's correlative thinking about biology, and 
found that while ninth graders did benefitfrom the training, results were doubt- 
ful for fifth and seventh graders. Hammon and Raven (1973) studied the impact 
of using a structured set of exercises to help sixth and eighth graders learn 
tasks involving four logical operations. Results indicated that students who 
received instruction on similar tasks performed "better .on the criterion measure, 
with eighth graders benefitting more than sixth graders. Their conclusion was 
that students at the formal level can profit from such training. There is also 
evidence that the SCIS science program helps to develop conservation of perim- ♦ 
eter, weight, and volume (Hanson, 1973), and the ability to explain compensating 
variables (Linn and Thier, 1975). 4 . , . 

One noteworthy study by Golshan (1973) employed a clinical method similar 
to Plagpt's^^o investigate one eleven year old girl's thought processes about phys- 
ical pheng^^if. Jhe study lasted three months. Results showed that the child had 
a coherei^3»|lf-consistent and interwoven structure that guided her explanations. 
TJhis 'typ^jPltii^y would shed- more light on haw to present -content and instruc- 
tion weU'^lt^fi^o chiljiren at particular developmental levels. 



, . studied of instructional methods. One instructional method which has been 
widely. investigated ls the use of behavioral objectives, -that is. students are 
informed prior to instruction of what they are expected to learn. None of the 
research^reported in the three reviews on behavioral objectives dealt specific- 
ally with the middle/junior high, school level, but findings offered no firm 
empirical basis for the use of behavioral objectives at other levels. 
XX Research on ^the use of advance organizers has also shown no consistent 
Mnfox^ ^ ^"^^^ Fowler. 1975). One related study by Wilson 

(19/3) examined the effects-of generating hunches upon subsequent search activ- 
ities in problem situations. A sample of forty-five nine to eleven year olds 
observed a "discrepant event", and one-third were required to produce hunches 
concerning the solution of the problem. The pupils who generated hunches out- 
performed a group which read a list of hunches, and a control group. ir> classi- 
fying a list of solution procedures as to usefulness. The reviewers (Rowe and 
Deture, 1973) suggested that the activity Jf generating hunches may have served 
as an advance organizer. _ ■ 

Studies of general instructional approaches (e.g. mastery learning, indi- 
vidualized instruction, or instructional pacing) offer no strong support for any 
one approach. Okey (1974) investigated mastery learning, using eighteen K 
through eight inservice teachers. Mastery learning is a method of organizing 
instruction developed by Bloom (1976). in which one to two week units of instruc- 
tion are followed by brief tests of the content just covered, and "feedback and 
correctives are used to assure that all or almost all pupils attain mastery be- 
-fore proceeding to the next unit. It' has been found to be most successful with 
mathematics materials which are highly structured and sequentially organized 
After receiving training in mastery learning, each teacher taught one class 
using the technique and another not using it. Results showed no advantage for 
either method, but teachers were more favorable toward the mastery learning ap- 
proach. Two studies of science instruction contrasted l;he ISCS curriculum fo 
traditional courses. Stallings (1973), contrasted "individualized" (ISCS) versus 
more traditipnal instruction fjor students in grades seven through nine.' No dif- 
ferences w6re found at, the Seventh. and eighth grade levels, but in grade nine, 
differences favored the non-ISCS group. Gabel (1975) studied instructional 
pacing using ISCS materials at the seventh grade level. The strategies con- 
trasted were 1) giving students a deadline for the completion of each unit and 

offering unlimited time but holding students to a mastery criterion for each 
unit covered. In addition, strategies of having students work alone versus in 
pairs were ^compared. As might be expected, self-paced students covered fewer 
chapters, but showed greater learning and retention on. material covered, than 
did teacher-paced students. Attitudes of the two, groups toward ISCS did not 
differ. .Among low-ajbility Students, those working with a partner showed better 
retention than those working alone. One additional Study concerned the ISCS 
curriculum. Atkinson (1973) found that eighth graders who were poor readers 
were helped when ISCS instructions were presented orally. Few of the studies of . 
general instructional approaches dealt with expository versus discovery methods 
during the period covered by these reviews, and no studies were located con- 
trasting these methods for early adolescents. 

Several additional studies of instructional method dealt with topics dif- 
*° classify. In a study of duration of training and retention, Tomera 
(1973; found that students who learned an analytic style of inquiry in junior 
high school retained this style into the twelfth grade. Use of a one day field 
trip to the Fernbank Science Center (Lucas, 1975) and outdoor laboratory inves- 
tigations (McNamara and Fowler, 1975) were shown to have positive effects. 



especially oh attitudes, for junior high school students. 

Teacher questioning and wait time. Several studies of teacher verbal be- 
havioir in early adolescent science instruction were reviewed. Most of the^e 
studies dealt with questioning behavior and, with the amount of wait time that 
followed, questions. Medoff (1974) performed a study relating pupil verbal inter- 
action with ability, self-image, and teacher questioning behaviou-r, using 221 
seventh grade students. Four subjeqt areas were studied. Some results were 
as follows: 1) higher-level questioning and higher-level student reponses were 
more likely in English and social studies than in. science and mathematics; 2) 
verbal participation was not correlated with student reading ability or with 
self-image; and 3) verbal participation in all four subject areas was 2,5 times 
as great for males as for females. 

Lake (1974) manipulated wait time following teacher questions in the pre- 
sentation of three SCIS science lessons to fifth graders. Increased wait time 
result^i in more student inquiry behavior and more cognitively complex responses. 
Given the relation of j^aH time to student participation, a finding by Campbell 
(1973) merits careful attention. Utilizing his method of analyzing chains of 
teacher behavior, Campbell has found that junior high school teachers give less 
response time to poor students. 

Attitudes toward science. A number of studies have shown a decline in the 
attitude of junior high/middle school students toward science. Beginning at 
about gt^ade six, students' positive attitudes toward science diminish, and this 
trend continues through the junior high years (Ayres and Price, 1975; Randall, 
1975; Bohardt, 1975). Ayres and Price (1975) devised a science attitude inven- 
tory and compared the attitudes of ftfurth through eighth graders. They found 
that fourth graders liked science better than eighth graders. The percentage 
of fourth graders who believed science information would always be valuable to 
them after graduation was fifty-sevgn percent, but only fourteen percent of the 
eighth graders concurred. Few stuc(ents from either age group liked to read about 
science at home. Fifty percent of all students liked field trips, but thirty- 
eight percent had never been on one. Fourth and fifth graders had positive at- - 
titudes, but sixth graders had many^ negative attitudes. Nevertheless, thirty-| 
seven percent of all the students preferred science to other subjects. Randall 
(1975) developed an instrument to measure attitude toward science as a school 
subject, science content, and science teaching. He surveyed a large sample of 
eighth, tenth and twelfth grade students. A number of conclusions were formu- 
lated, but the "highlight" of the study was that the attitudes and perceptions 
of students at all grade levels toward science as a school subject were negative. 
Finally, Bohardt (1975) assessed the attitudes of children in grades four through 
eight toward process-oriented science programs. Fourth and fifth grade students 
responded positively to process-oriented programs, but attitude? deteriorated 
rapidly with increasing grade level. Still, there were more positive responses 
than negative at all grade levels. Half of the fourth and fifth graders thought 
science was furi, but this perception diminished significantly beginning with 
sixth grade. 

The overall decline in early adolescents - attitude toward science is criti- 
cal. Each of the three .studies reviewed above reported this decline and taken 
together they provide evidence of a phenomenon worthy of further investigation. 

Teacher education. The research on preparation of junior high/middle 
school teachers points to a strong need for improved teacher education at this 
level. Although there are not large numbers of studies done on this topic, tffe 
few there are have strong implications. 

. Lawrenz (1974) surveyed 344 practicing junior high and high school teachers, 
the senior high school teachers rated themselves significantly higher than did 
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the junior high teachers in the following areas: effectiveness of lectures, 
knowledge of subject matter, career opportunities, and evaluating the effective- 
ness of teacher performance in the classroom. The only area where the junior 
high teachers rated themselves higher than did the secondary teachers was in 
the use of audio-visual presentations. Faber (1974) also conducted a survey of 
junior high and senior, high school teachers. He surveyed 475 teachers and ' 
found, that when junior high school and senior high school teachers were asked 
to rate the training they had received in science content and methodology, the • 
junior high school teachers viewed their teacher training as much less adequate 
than did the senior high school teachers. 

Research on science education for special groups. There has been an in- 
crease in the number of studies conducted on special groups sugh as the phys- 
ically handicapped, bilingual students, and low income groups^ One interesting 
study was conducted on a sample of ten to thirteen year old deaf students (Boyd 
and George, 1973). It was found that these students could improve their ability 
to classify objects by properties after engaging in science activities similar 
to those in SAPA and SCIS. It is impossible to generalize any results from this 
literature, as it is just beginning to accumulate. 

Implications of Early Adolescent Science Research 

• Research on the Piagetian model indicates that many early adolescents are 
not at the formal operational level. Reliance of current science curricula . 
on formal operational abilities should be investigated. New curricula or 
supplementary materials may be indicated. 

• Numerous instructional sequences have been used with apparent success to 
teach specific logical operations or analytical procedures. These methods 
appear to be most effective with children at the eighth grade level or 
above. The lower limit of age for effective instruction of this type should 
be determined, and ways to facilitate transfer to new materials should be 
investigated. — ^ 

• Teacher preparation f6r middle/junior high school science is an area of 
critical concern. ^Studies indicate that junior high school teachers believe 
their science content and methodology to be inadequate. 

• Deteriorating attitudes toward science between the sixth and tenth grades 
indicate that early adolescence is a critical period in maintaining and/or 
developing positive attitudes toward science. The possible linkage between 
increasing rigor and/or decreasing relevance in science instruction and in- 
creasing student dislike should be researched. 

• The incorporation of informal educational experiences, e.g. trips to mu- 
seums, zoos, planetariums, into the science curricu.lum is increasingly 
advocated. Limited research indicates that youth Kave positive attitudes^ 
towards such activities. Research on other effects of informal education 
and on the integration of such experiences^ into the curriculum is needed. 

Current Mathematics Instruction for Early Adolescents 

Instruction in mathematics is primarily determined by textbooks. In the"" 
great majority of classes, a single text is used, and "there is a rather firm 
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adherence to covering the material in the text, although sections which teachers 
do not consider important. . .may be ignored" (Suydam and Osborne, 1977, p.P-84). 
Elsewhere it is* stated that "the inclusion of 'new math' content in the elemen- 
tary school Ck-eight) may be illusory" (p.P-35). According to the RTI survey, 
students were reported to use hands-on manipulatives or laboratory materials at 
least once a week in only twenty-one percent of grade seven through nine mathe- 
matics classes. Corresponding figures for the use of lectures, discussion, and 
individual assignments and quizzes were eighty-six, eighty-seven, seventy-fou^r, 
and seventy-four, respectively. Forty-five percent of grade seven through nine 
matjjematics instructional time is used in whole-class instruction, thirty-eight 
percent in individual work, and seventeen percent in small group settings. In- 
struction averages forty-iwo minutes per day for mathematics. 

Instructional Research in Mathematics 

Only a small fraction of the research in the teaching and learning of mathe- 
matics deals specifically with the early adolescent peripd. The studies reported 
or referred to in this section were alLl judged to bear .significantly on middle/ 
junior high school instruction, but it'was necessary to inglude a few studies em- 
ploying older or ymnger pupils. 

Research based on the Piagetian model. As indicated above, early adolescence 
is often a period of transition from concrete' operational thought to more fonnal 
operations. Prior to this transition, the child acts to-order what is immediately 
present, and can apply rudimentary logical operations in dealing with arrangements 
Qf objects, but does not yet possess the adult capacity ^for abstract thought. The 
emerging fonnal thought has been characterized as hypothetico-deductive, proposi- 
tional, and involving combinatorial reasoning. Thus, this transition marks a 
substantial change in the mathematical ability of the early adolescent (Flav^ll, 
1963). 

As reviewed ^earlier, there has been substantial research on scientific rea- 
soning during early^adolescence. . Harrison (1969) reviewed eighty studies dealing 
with Piaget's theory and related them to mathematics learning and instruction. 
He drew upon experiments reported by Inhelder and Piaget (1958) to argue that 
adolescents at the fonnal operational level could avoid errors made by concrete 
thinkers by applying the sixteen binary operations of fonnal logic to develop 
systematic strategies. Youth at the forma] level were able to isolate the vari- 
ables relevant to the^ solution of a problem. Harrison also describes a theory 
of mathematics learning by Skemp (1958), supported by research with students 
aged twelve through sixteen. He found that the ability to form concepts and to 
manipulate them was highly correlated with mathematics achievement. Suppes and 
Binford (1965) investigated teaching mathematical logic to bright fifth and 
sixth graders, and compared their performance with that of college students. 
The results showed that the upper twenty-five percent of this group could achieve 
at a level approaching that of college students. 

Studies of instructional methods. One instructional method which has been 
appalled effectively in middle/junior high school mathematics instruction is mas- 
tery learning (Block, 1970; Collins, 1970; Kersh^ 1970; Kim, 1568). As de- 
scribed above, the mastery learning approach involves dividing course content 
into learning units , typically of one to two weeks duration, and testing at the 
end of each unit to assure mastery before proceeding. Mastery of prerequisites 
prior to beginning each learning unit is thought to be especially critical in 
an area such as mathematics, where each unit of content tends to be highly de- 
pendent on previous instruction. In each of the four studies cited above, a 
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higher proportion of students in mastery learning classes than in control classes 
\attained criterion levels on subject matter tests, and the gaps between experi- 
mental and control groups tended to increase on successive learning units. 
Studies by Block and Collins also reported positive effects on attitudes when an 
appropriate level of mastery was maintained;. 

Research has failed to establish the superiority of either ability grouping 
or whoTe-class instruction in mathematics. Wallen and Vowels (1960), and Gold- 
berg, Passow and Justman (1966), in studies of mathematics ability Grouping with 
early adolescent students, showed little difference in adjustment or achievement 
related to grouping patterns. Davis and Tracey (1963) summarized research ^n 
. intraclass grouping, and concluded that no one grouping plan is best. Another 
somewhat related issue is whether early adolescents learn mathematics better in 
a departmentalized classroom or a self-contained classroom.. No differences in 
mathematics achievement scores between departmentalized and self-contained class- 
rooms were found in studies by Finley and Thompson (1963), or Melfussel (I960). 
In addition, there appear to be no differences in achievement for early adoles- 
cents exposed to team teaching versus self-contained cl&ssrooms (Jackson, 1964; 
Lindgren et al, 1964). It appears that organizational procedures have little 
systematic effect on mathematics achievement (Riedesel and Burns, 1973). As in 
other areas, research on more clearly defined, more specific J characteristics of 
instruction might prove more useful. 

Teaching strategies. There are many teaching strategies that have been uti- 
lized with early adolescents. One of the most researched has been the discovery- 
oriented teaching approach, which is often contrasted with an expository ap- 
proach. Worthen (1968) obtained results comparable to findings of other such-^ 
comparisons: the retention and transfer of the discovery students was better 
than the expository group. However, the expository group had better immediate . 
recall. Price (1965) investigated the use with tenth graders of materials de- 
signed to teach the transfer of critical thinking to nonrmathematical materials, 
in conjunction With a. discovery approach. He reported that discovery materials 
and transfer materials were mutually enriching, and their use resulted in af- 
fective as well as cognitive improvement over a control group exposed to tradi- 
tional instruction. The well established -^fridings that indicate "meaningful" 
teaching is a superior technique to "mechanical" teaching also characterize 
classrooms of early adolescents (Riedesel and Burns, 1973). 

Other teaching strategies have been based explicitly on the goals of teach- 
ing critical thinking, arid of promoting transfer to non-mathematical content. 
Fawcett (1938) reported success with a curriculum for demonstrative geometry 
thatvwas designed specifically to help senior high school students to analyze 
critically putative proof in everyday life, and which used non-mathematical 
materials to facilitate the transfer of logical analytical procedures to non- 
mathematical content. Ulmer (1937) provided additional support for the use of 
geometry as an aid in developing ability in logical thinking. Taking the idea 
of proof as pivotal to mathematics. Smith and Henderson (1959) argued that the 
systematic developmerrt of this concept from the early grades through high school 
should lead to more careful and disciplined thought not only in mathematics but 
in considering "everyday problems as well. The authors distinguish the probable 
inference of everyday life, characterized by the notion that proof is whatever 
convinces, from the more formal necessary inference of mathematics. A series of 
specific teaching strategies related to each kind of proof are identified. The 
authors also assert that one objective^ of mathematics instruction should be to 
-teacli students to distinguish among the truth of the reasons (givens), the va- 
lidity of the inference, and the truth of the conclusion in any proof. 
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The teaching of problem-solving skills has been subject to more research 
than any other single topic^in mathematics instruction. These include the skills 
necessary to ascertain what is to be found in a given problem and to select ap- 
propriate mathematical operations to apply to reach a solution. For example, 
skills of translation of word problems into equations, classification to recog- 
nize similar problems encountered before, and generalization to apply familiar 
methods in new .contexts are all problem-solving skills. Many researchers have 
identified a variety of factors related to success in solving problems. The 
following factors seem to be related to problem-solving at all age levels: intel- 
ligence, computational ability, ability to analyze problems, mathematics vocabu- 
lary, being able to detect irrelevant detail, and knowledge of mathematical con- 
cepts. The setting of the problem to be solved is also important to achievement 
in this area. One major conclusion is that performance is facilita^d when the 
problem is placed in a "relevant" setting (Riedesel and Burns, 1973). A variety 
of researchers have suggested specific techniques to help pupils solve problems 
(Riedesel and Burns, 1973). A few of the techniques mentioned are: (1) using 
drawings, (2) using a model problem, (3) using ^probl ems without numbers, (4) writ- 
ing mathematical sentences,- and (5). sequencing problems from easy to hard. 

In addition to these overall approaches to mathematics instruption and broad 
organizing principles such as proof and problem-solving, many studies have ex- 
plored particular- methods for teaching/decimals, percentages, and other specific 
topics. Two examples of such studies are as follows. Learning to place decimal 
points properly has been troublesome to many early adolescents. Grossnickle 
(1932) found twenty-one kinds of errors in division with decimals. He recommended 
"meaningful teaching" as the key to the.problem regardless of what specific in- 
structional procedure (e.g. inserting a carat) was employed.. In teaching per- 
centages, Wynn (1966) compared three methods: unitary analysis, formula, and 
decimal method. Hp found no difference in achievement or retention. 

Mathematics instruction and learning styles. Several investigators have 
posited distinct learning styles, or cognitive styles, which characterized dif- 
ferent learners. Usually it is argued that when some aspect of instruction is 
adjusteld to reflect the style of the learner, performance will improve. In other 
words, different instructional strategies should work best with children who have 
different cognitive styles.- Examples of stylistic variables that have been pro- 
posed include high ve^^sus low conceptual level (Hunt, 1971), field independence- 
field dependence (Witkin, 1973), and ref lection-impulsivity (Kagan, Moss and 
Sigel, 1963). - " 

Several stylistic variables have been researched, but a comprehensive re- 
view of research on aptitude-treatment interactions by Cronbach and Snow (1977) 
indicated little, systematic evidence of interactions between stylistic variables 
and instruction. For those interactions that have been found, it is not always 
clear that it is learning style rather than general ability that accounts for the 
interaction. No consistent findings appear to have been established that would 
support the prescription of differential instruction in mathematics for early 
adolescents according to cognitive style. Nevertheless, the area of cognitive 
style has been productive of research hypotheses, and investigations more spe- 
cifically targeted to early adolescent mathematics education may generate results 
of importance to classropm instruction. 

Attitudes toward mathematics. This literature is reviewed in detail by 
Aiken (1976). The work of Callahan (1971) and Taylor (1970) point out how criti- 
cal the middle/junior high sdhool years are in the development of attitudes to- 
ward mathematics. It appears that at this age level, attitudes toward mathe- 
matics, and mathematics achievement, are significantly related to a variety of 
personality variables that reflect "good adjustment" (Naylor and Gaudry, 1973.; 




Swafford, 1970). These personality characteristics include a high sense of 
personal worth, a Qreater sense of responsibility, and high achievement motiva- 
tion. Aiken (1972) states that children who have a positive attitude toward 
mathematics like detailed work, see themselves as more persevering, and are more 
self-confident than others. At the junior high school level there are often 
differences between the sexes in mathematics attitude and achievement. Boys 
like mathematics more than girls do and have higher achievement scores (.Hilton 
and Berglund, 1974; Keeves, 1973; Simpson, 1974). Szetela (1973) reported that 
mathematics test anxiety is higher for eighth grade girls than for eighth grade 
boys. Ross (1964) conducted a case study of twenty sixth and seventh grade 
students, and concluded that variables in the affective domain were critical to 
the understanding of underachievement in mathematics. The research on attitudes 
toward mathematics at the junior high level suggests that girls are quite uncom- 
fortable in these classes.- Research on ways to reduce this anxiety and encourage 
constructive involvement seems especially important. 

Implicatiorii of Early Adolescent Mathematics Research 

• Research based on the Piagetian model clearly indicates that many early 
adolescents are not at the formal operational level. Existing curricula 
should be examined to determine the extent of their reliance on formal 
operations in the Piagetian sense, and either supplementary instructional 
materials or new curricula may need to be devised. 

• Most research studies involving early adolescents have focused on only one 
grade level. Comprehensive investigations of the entire middle/junior high 
school period are called for. 

• A major goal of early adolescent mathematics instruction is the development 
of critical thinking. Practice in the application of logic and proof pro- 
cedures to non-mathematical content may facilitate transfer, and should be 
further researched. 

• Significant sex differences in attitudes tov/ard mathematics emerge during 
early adolescence. The middle/junior high school years appear to be a 
critical period for intervention if "mathematics anxiety" and lower achieve- 
ment scores among females are to be countered. 

Current Social Science Instruction for Early Adolescents 

Few courses designated specifically as "social science" are offered at the 
middle/junior high school level. However, social studies courses of various kinds 
are offered almost universally, and their content is frequently drawn from the 
social sciences. Wiley and Race (1977) provide information on typical course of- 
ferings diifTn^the early adolescent period. In-the fifth grade, some time is gen- 
erally devoted to United States history. Courses in the Western Hemisphere or 
World Cultures are taught at the sixth grade level. The seventh grade curricu- 
lum is somewhat more variable, and may offer the greatest opportunity for the 
incorporation of true social science content* Based on analysis of curriculum 
guides, Wiley and Race conclude that over the past twenty years there has been a 
shift away from regional studies in the seventh grade toward the study of broader 
themes, such as gaps between rich and poor nations, or national independence 
movements. There is less heterogeneity in the eight|) grade, where, once again. 
United States history is typically covered. In grade nine and into senior high 
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school, specialized courses more closely related to the individual disciplines 
of the social €ciences may be found. 

The RTI (1977) survey of current practices in science, mathematics, and 
social science instruction indicated that at grades seven to nine an average of 
thirty-nine minutes per school day is devoted to social studies. Of that time, 
an average of fifty-one percent is spent in whole-class instruction, thirty- 
five percent in individual work, and fourteen percent in, small group work. ^ Dis- 
cussion is reported to be the predominant mode of instruction, occurring at 
least once a week in ninety percent of grade seven to nine social studies classes. 
Lecture, tests or quizzes, and individual assignments are used somewhat less fre- 
quently. ' V 

In responding to an RTI survey question on problems in social studies in- 
struction, forty-eight percent of grade seven to nine social studies teachers re- 
ported inadequate student reading abilities as a serious problem. This general 
concern with student reading ability may reflect heavy reliance on textbooks in 
social studies instruction. Lack of materials for individualizing instruction 
was cited as serious by thirty-two percent, insufficient funds for equipment and 
supplies by twenty-five percent, and too large classes by twenty-two percent. 

Instructional Research in Social Science 

There is a large research literature on social studies instruction, arid a 
^significant number of investigations have*involved children in early adolescence. 
jj^Unfortunately, due to the diffuse nature of curricular "treatments" in this^:sub- 
'^^ect area and due to methodologicajjf laws in numerous studies, much of thil'lit- 
tjrature is of little value in trying to formulate general conclusions. As a re- 
suTt, while an^attempt has- been made to, confine thf^^ rj^search touched upon in 
this section to tKii^ ear ly^adotiscent studies using older 

or younger children are aUo included. 

Wiley and Race (1977) have noted that the research in social studies in- 
struction is difficult to synthesize. Most reviews turn out to be little more 
than annotated bibliographies. One extensive, recent review which succeeded in 
drawing conclusions across studies and adducing implications was that of Hunkins 
et al (1977). The chapters of their review authored by Martorella and by Ehman 
served as a basis for the following sumnary of research pertaining to social sci- 
ence/social studies for early adolescents. 

Concept learning irt early adolescent social science. One recent study re- 
lating concrete versus formal operations to social science instruction was that 
of Meinke et al (1975), who studied the learning of "concrete thinkers" versus 
"abstract thinkers", at the fourth, sixth, and eighth grade levels. The depen- 
dent variable measured learning of the concepts freedom, justice, nonfreedom, 
and nonjustice. Not only did performance improve with age, but abstract thinkers 
outperformed concrete thinkers, significantly. This result suggests careful at- 
tention to the ability to learn complex social science concepts among children 
at different levels of cognitive development. Findings of this kind might be 
interpreted in the light of Adelson's (1975) developmental schema for political 
thought, presented in Part I. ^ 

Martorella observes that work on concept learning in social science in- 
struction has been hampered by the general ambiguity and ^ick of consensus in 
the use of the term concept . He indicates that there are at least five common 
usages. This observation suggests that greater attention to the organization of 
social science content, i.e. the formal structure of the material, may be de- 
sirable. It should be noted, however, that curricula, employing a more explicit 
formal structure and presenting concepts more systematically were developed in 
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the late 1960's (the "new social studies" but were liever widely adopted. 
If social science curricula are to be improved byt^the -^introduction of more for- 
mal content of schemata, attention must be given t^ issues of overall diffi- 
culty of the material for students, of teacher r-prepar^ti oh, and teacher ac- 
ceptance of more rigorous course content. 

Studies of instructional methods. Additional data suggesting a lack of 
clarity in precisely identifying the facts, principles, relationships, and other 
elements of social science content are provided by studies of mastery learning. 
Six studies of mastery learning approaches in social studies ^instruction were 
reviewed by Martorella, two of 'which (Fagen, T976;M-]yckpff , 1974) used early 
adolescents at the sixth or seventh grade levels. Results of the six studies 
were in general not significant. . Perhaps. due to the natare of social studies/ 
social science content, learning hierarchies may be. hard to define in this sug- 
ject matter area. Thus, mastery learning may be; difficult to implement. 

Other studies of specific methods in thje area of early adolescent social 
science have explored the use of behavioral objectives,/ es]3ecialTy the strategy 
of informing students of exactly what they are* to learn prior to instruction, 
and the use of advance organizers. Of th'e six studies on behavioral objectives 
reviewed by Martorella, none' involved children below^the tent:h grade level, but 
marginally positive findings suggest that research at the ^arly adolescent level 
might prove fruitful. Research on advance organizers suffers from poor, delinea- 
tion of the instructional treatment applied. ,Vof the stlidies reviewed by Mar- 
torella in this area, only one (Allen, 197Q) used ear ly adolescents. Allen 
studied the use of memory versus higher-order questioning and presence versus 
absence of advance organizers to produce. four disfinct treatments. Twelve 
classes of ninth grade students were taught from lessans in Asian studies using , 
one of the four methods. The use of advance organizers showed scattered posi- 
tive effects. Classes taught using .memory question^ were superior on a memory 
post-test, while those taught using higher-order questiohing showed superior per- 
formance on a post-test with higher-order questions.. Similair resiil ts on ques- 
tioning were obtained by Hunkins (1968) .using siXith ,grade^pupils. ] 

Research on general instructional approaches, e.g. discovery learning versus 
expository teaching methods, has led to no, clear conclusi.or)S. The bulk of this 
research appears to have been qarried out using either elementary school chil- 
^ dren or students in the tenth grade or above, but ^ some research has employed 
early adolescents. Studies comparing diff^eren^ nbnexpo.sitory approaches in the 
teaching of sociology material to seventh grade students have yielded, conflicting 
results (Boedecker,. 1971; Beery, 1972). Armstrong (1970) conducted a similar 
investigation of eighth grade sociaV science instruction, and found, no signif- 
icant differences among treatments in standardized* achievement test performance, 
but did report differences on a test of "criticctl thinking." 

Evaluation of entire curricula. Possible reasions for the general lack of 
conclusive findings in the research/on early adolescent/social science instruc- 
tional methods include a general lack of precision in describing instructional 
treatments and the brief duration, of marly experimentally Induced treatments. In 
the light of these problems, thie comparison of entire currfcular programs over 
an extended period of instruction is a promising approach.' Unfortunately, in— 
struction for the control .group to which a new curriculum is compared typically 
is not described. An additional problem^ in curriculum evaluation is the selec- 
tion of student outcome ..measures that are 'fair to ffll aroups compared. An in- 
strument keyed specifically to the stated objectives or -any given curriculum is 
likely to present that curriculum in a favorabHi^igKt relative to others. 

Three curriculum e^^aluations of early adolescent social science instruction 
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were identified. The first of these, by Tredwell and Zodikoff (1974), con- 
trasted a .fifth-grade group using Man: A Course of Study (MACOS) to a group 
receiving traditional instruction. After a year of instruction, no significant 
difference was found between the two groups, using the social studies section 
of the Metropolitan ^Achievement Test. A similar finding was reported by Court 
and Pesko\yitz (1977), who also found no achievement differences between groups 
of early adolescents taught using MACOS and traditional materials. In the 
third study, Engle et al (1972) found that on a test designed to correlate 
with the objectives of the course, American Political Behavior , eighth, ninth, 
and twelfth grade classe? using that course outperformed other classes. On 
measures of political skills, however, mixed results were reported. 

The recent work of Eisner (1977) on educational evaluation may provide a 
more generous conception of evaluation, particularly applicable to social sci- 
ence/social studies content. Eisner describes two concepts, educational con- 
noisseurship and educational criticism, which yield procedures complementing 
scientific approaches to evaluation, which are currently used. 

Research on specific instructional techniques. An active area of research 
at both the elementary and junior high school level has been the use of specific 
instructional techniques. In this section, a number of such studies dealing with 
fifth to ninth grade children are touched upon. Wilson (1972) found no signif- 
icant differences among peer .tutoring, small group discussion, and independent 
study in teaching geography. Clifford (1975) found that among fifth and sixth 
graders, direct teacher assignments were superior to providing students a range 
of study alternatives for teaching social science vocabulary. Simulation games 
i«result in better retention of geography facts than programmed instruction at the 
fifth grade level (Keach and Pierfy, 1972). 

Research on value analysis and value clarification techniques. Substantial 
research in these areas has been conducted since 1973 (Ehman, 1977). Ehman re- 
views eight studies of value clarification and/or value analysis, of which seven 
were conducted using children in grades five to nine. The conclusion reached in 
the review is that research in this area offers little basis for generalization, 
except that these techniques tend to have a positive influence on student self- 
concept. .-^^ 

The inculcation of political ideals through social science instruction. 
Torney et al (1975) reported a major study of civics education in ten countries. 
Over 30,000 students ages ten, fourteen, and "pre-university" responderf^to ques- 
tionnaires. Findings of this study and other smaller surveys "cast doubt on the 
development through' the school years of support for democratic values, and tend 
to show that political knowledge does not lead to these values. ..The number of 
social studies courses taken by students has little or no relationship to polit- 
ical attitudes of students" (Ehman, 1977, pp. 88-89). 

Implications of Early Adolescent Social Science Research 

• Few courses designated specifically as "social science" are offered 
at the middle/ junior high school level. 



• Consideration is required of the purposes of social studies or social 
science instruction for early adolescents. Curriculum content and or- 
ganization should be developed which reflect these considerations. 
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Most research studies involving early adolescents have focused on only 
one grade^fvlevel. Comprehensive investigations of the entire middle/ 
junior high school grade range are called for. 

Little research relatingearly adolescent cognitive development to ability 
to master social science content has appeared. Research that isolates 
abilities required for social science instruction is needed. Such research 
might draw upon the kinds of abilities identified by developmental psychol- 



Diversity in level of cognitive development may have implications for 
social science instruction. If formal 4thinkers can master such abstract 
concepts as freedom or justice, while foncrete thinkers canriot, differen- 



ogists. 



tial instruction might be indicated 
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Group Differences in Early Adolescent Science, Mathematics, 
and Social Science Course Taking and Achievement 

This section, reports research concerning group differences in early adoles- 
cent course taking and science achievement. In the first section, research on 
sex differences In cognition, and social cognition is summarized. This provides 
a background for the second section In which a summary of science achievement 
patterns among the nation's thirteen yeapolds, as reported in.a recent national 
survey (National Center for Education Statistics, 1978), is given. The third 
section present^ differential patterns of science and mathematics course taking 
for males versus females and for selected racial/ethnic groups. The finaV sec- 
tion presents research conducted on older students (eleventh grade) and discusses 
group differences 1g) scientific career development. 

Research on Sex Differences In Cognition and Social Cognition During Early 
Adolescence 

Using the Maccoby and Jacklin (1974) review of sex differences, several find- 
ings relevant to the period of early adolescence were noted. The authors point 
out that they do not offer clear-cut evidence as to the extent of differences be- 
tween the sexfes on any of the measured traits and there is generally a large over- 
lap between the distributions of scores for the two sexes. Relevant findings were 
as follows: (1) Females test higher in general intelligence during the preschool 
years, and males test higher during high school* After age ten, sex differences 
are minimal In the verbal ability domain, except, that females do better in grammar 
spelling, and word fluency. (2) In number ability, no sex differences appear in 
the early years, but by high school aige, malfes do better at "arithmetical reason- 
ing." (3) Males consistently excel from early grade .school on through high school 
on tests of spatial ability. (4) Sex differences in analytic abilities are less 
clear. However, from around age six males seem to do better at this cluster of 
traits. (5) When problem-solving involves the manipulation of objects and trying 
a range of approaches males will do better. (6) Females get better grades at all 
levels of education, even in subjects on which'rmaTds excel on standardized achieve 
ment tests. A critique of Maccoby and Jacklin by Block (1976) points out that as 
age Increases, there are often increasing sex differences in many domains of be- 
havior both cognitive and affective. Block states that their review, though thor- 
ough, did not carefully consider the ages of the children in drawing their conclu- 
sions. It is suggested that a number of sex differences which emerge at early 
adolescence were masked by the inclusion of a large number af studies using young 
children. 

McGuinness and Pribram (1977) consider psychobiological factors in the de- 
velopment of cognitive differences between the sexes. They review data on sex 
differences in sensory, motor, attentional, and cognitive tasks, and summarize 
their review by describing the female as more communicative, with a bias toward 
fine-motor aptitude, and the male as more "objeqt" or manipulation oriented with 
a bias toward gross-motor activities. The authbrs hypothesize that early sensory- 
motor differences between the sexes, which Interact with brain control mechanisms, 
give rise to the development of differences in cognitive abilities. 

Hill and Palmquist (1978) state that sex differences in the area of social 
cognition are not clear cut. Maccoby and Jacklin (1974) indicate that only two 
findings were well documented: (1) Males are more aggressive than females. Fur- 
thermore, aggressiveness appears more apt to inhibit intellectual development in 
males and facilitate it in females. (2) Males are more likely to accept an intel- 
lectual challenge and females to turn away from one. This finding occurs most 
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Often at the onset of early adolescence and may be associated with perceptions 
of the adult female role. 

Patterns of Science Achievement ' 

As part of the National Assessment of Educational Progress (NAEP), the sci- 
.ence achievement of a representative sample of thirteen year olds was recently 
surveyed (National Center for Education Statistics, 1978). Equally recent data 
in mathematics and social science were not available, hence only patterns of 
achievement in, science will be reviewed. Knowledge of fundamental facts and 
principles in the physical and biological sciences, as well as applications of 
these fundamentals in a range of problem situations, were assessed. Reported 
data only permitted contrasting the performance of males and females; of youth 
in different geographic regions and types of communities, of youth whose parents 
had completed different amounts of schooling, and of white versus black thirteen 
year olds. - 

When the performance of thirteen year olds in 1977 is contrasted with thir- 
teen year old performance in 1970 and in 1973, it appears that the earlier down- 
ward trend in. science achievement is lessening. While physical science achieve- 
ment declined between 1973 and 1977 (continuing the pattern from 1970 to 1973), 
achievement in biology appears to have stabilized.- ^ 

Certain groups of thirteen year olds showed above average performance, while 
the^ performance of other groups was consistently below average. Some specific 
findings were as follows; 

- , Average science achievement is higher for males students than fanale 
students. \ 

" i, - Average science achievement is highest in the Northeastern and Central 
} 1^ of the nation and lowest in the Southeast. 

* Average science achievement is higher for white students than for black 
students. 0 v 

- Science achievement is positively related to parental education. 

- Science achievement is highest in advantaged-urban communities and suburbs 
of big cities. Science achievement is lowest in disadvantaged-urban com- 
munities and in big cities. 

In putting these results into perspective, it should be noted that findings 
were to some extent determined by the choice of groups for which results were re- 
ported. For example, if comparisons were made specifically between middle-class 
students in different racial/ethnic groups, no group differences might be found. 
If data on thirteen year olds had been classified in different ways, additional 
patterns would have emerged. 

V 

Early Adolescen t Course Taking in Science and Mathematics and Later Opportunity 

.In senior high school, many students fail to take mathematix:s and science 
electives. Helgeson etal (1977) report .that after grade ten, about half of all 
students take no more science. The decision against advanced mathematics and 
science sequences necessarily closes many doors, to seme careers in business, 
agriculture, and other areas as well as in mathematics and science. 

Once students enter senior high school, it may be too l.ate to influence de- 
^cisions concerning science and mathematics course taking, as suggested by the 
failure of career intervention attempts at the ninth and twelfth grade levels 
(personal communications from Dale J. Prediger, cited in Fox, 1977)1. Fox (1977, 
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p.3) suggests that for^^some students the decision to leave mathematics course 
sequences may occur as'early as the seventh grade, when eighth gradje algebra be-^ 
comes optional. She further reports' that many female students may elect not to 
continue in mathematics becau^se they do n]^%perc^ive^.,the iisefulness of advanced 
mathematics courses to their ^plans for jrt^fiWr ediJcati for careers. Another 

explanation for the avoidance of mathS/^Xcs coujrses, especially by women. Is 
•^math anxiety."* Fox (1977, p. 30) s|^es: "Anecdotal accounts suggest that the 
onset of anxiety can occur as ea^pl)^:%s third grade and as^ late as graduate school 
levels. It is logical to supp^'i^t thexearly adol^^cent years are particularly ^ 
critical, as that is the timjg^^!^ex differences sem to begin to be found on 
tests and the point at whicb^Wematics becomes more abstract." These arguments > 
cli^^y indicate that middjfe/juhior high school students must be educated to the. 
importance of continued coursework in science and mathematics. Given negative so-^ 
cietal stereotypes concerning the academic performance of women and minorities, 
)such emphasis may be especially crucial for these groups during the early adoles- / 
cent years. 

Wiley and Harnischfeger (1977) have noted that in the two years from 1970/71 
to 1972/73, as secondary school mathematics enrollments declined, "Total general 
science course taking in secondary school declined by thirteen percent and, with- 
in the highest, senior high school grades, even more so, amounting to thirty per- 
cent. College preparatory science has also declined: biotogy by one percent, 
chemistry, ten percent, and physics, thirty "percent, the decline magnitude depend- , 
ing on the mathematical preparation required" (p. 210, itali15s added). It may be 
•that, once students have elected against further mathematics coursework, continued 
science coursework is unlikely. Possibly middle/junior high school teachers and 
counselors discourage students, who lack mathematical preparation from taking ad-^ 
vanced -scienfie courses because they equate science to computation. 

SeliwH^LLasserfs that algebra and geometry courses act as "filters" 
which keep^il^^adents out of standard physics and chemistry courses in the high 
school. She presents evidence that substantially fewer women and minorities than 
white males graduate from high school with the mathematical prerequisites for col- 
lege majors in such science-related areas as the agricultural sciences, chemistry, 
engineering, or the physical and biological sciences. Sells reports that among 
1976 enrolling college "freshmen at the University of Maryland, an average of sev- 
enty percent of the men but only forty-seven percent of the women had had four or 
more years of high school mathematics, the means being 3.77 years for njen and 3.40 
years for -women. Among blacks, only fifty percent of the men and thirty-five per- 
cent of the women had taken four years of mathematics in high school, the means 
^ being 3.44 and 3.16 years, respectively. 

Fennema (1977) reports data on high school mathematics course enrollments in 
the State of Wisconsin during the 1975/76 school year Which show a similar pattern. 
While enrollments of males and females in algebra and geometry are essentially 
equivalent, enrollments in algebra II,- pre-calculus, trigonometry, analytic geom- 
etry, probability/statistics, computer mathematics, and calculus are all substan- 
tially higher for males than for females. In total, forty-four percent more males 
than females were enrolled in these advanced courses. 

Whatever the reasons for not continuing in mathematics, the negative conse- 
quences of the mathematics avoidance patterns suggested by these data are clear. 
In an article on women in-science, Strauss (1978, p. 182) writes: "The lower abil- ^ 
ity and interest in mathematics of most young girls becomes apparent in the junior 
high school years, when more girls than boys begin to avoid the challenging mathe- 
" matics electives. This leads to a barrier to women's participation in science— 
the 'mathematics filter. '...Since so many young women fail to enroll in mathe- 
matics courses in high school, they do. not acquire imjiortant skills necessary for 
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later training in technical fields. Young women also tend to avoid courses that 
entail the use of mathematics, such as chemistry and physics.' With the present 
reliance on computer technolo.gy, skill in the application of mathanatics contrib- 
utes to career success in social science, business, management, and-education. 
Accordingly, bright young women with the interest and potential for attaining a 
graduate degree in any field, other than the arts and humanities, should take a 
mathematics sequence through calculus." 

Research on Group Differences in Scientific" Career Development 

The American Institutes for Research (AIR) recently completed a study that 
investigated scientific career development. Their results revealed that three 
times as many female high school students were aspiring toward science careers in 
1975 as in 1960. Using the 1960 Project Talent sample of eleventh graders, thirty- 
two percent of the. males and five percent of the females were planning science ca- 
^l^ll' . ^^^^ sample, twenty-four percent of the males and seventeen percent 
Of the females had science career plans (Gilmartin, et al, 1976). 
_ In 1975, differences in aspirations toward science careers were also evident 
between various ethnic/racial groups: fourteen percent of the blacks, fifteen 
percent of the Spanish surname students, twenty-three percent of the whites, and 
twenty-nine percent of the Orientals planned science careers. These findings show 
that while significant gaps in science career aspirations remain, some progress 
has been made over the past two decades. 

In general, eleventh grade students were found to have information about their 
own academic atta-mm«nts_, interests, and values, as well as the .characteristics of 
people in a variety of science occupations. They were also aware of the educa- 
tional-requirements and salaries in vairious occupations. However, there were sev- 
eral deficits in information that could reduce the likelihood of their establish- 
ing a career in science. Few differences were found between males and females 
in self-perception and perception of careers. However, black and Spanish surnamed 
students were less accurate than others in judging their acadanic attainments, in- 
terests, and values relative to those of other students and were also less accurate 
m judging the characteristics, of workers in selected science occupations. / 

AIR developed a composite measure made up of differentially weighted subtest 
scores collected as part of Project Talent which best discriminated between indi- 
viduals in science versus non-sci€nce jobs eleven years after high school. Using 
the eleventh grade 1975 sample there were nO differences in the average composite 
score between males and females. This indicated, according to AIR, that the lower 
representation of wdmen in science careers is not the result of differential de- 
velopment before and during hidih school. However, large ""differences on the eom- 
posit score were found among the four major ethnic groups with blacks and Spanish 
surname students scoring one standard deviation .below whites and Orientals. AIR 
Interprets this finding to mean that the factors which lead to underreprfesentation 
of minorities in science, are largely present before high school age, i.e. before ' 
and during early adolescence. 

Implications 

• Sex and race stereotyping, ''math anxiety", and lack of awareness of the 
importance of mathematics lead many students to avoid necessary courses 
beginning with algebra in the eighth or ninth grade. This problan is 
especially acute among. women and minorities. 

• Students who avoid high school- mathematics sequences typically do not have 
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the trtathematical skills required for high school science courses such as 
chemistry and physics. Such avoidance often begins in early adolescence. 
More students might be encouraged to take such courses if development of 
necessary mathematics skills were incorporated into course content. 

Science and mathematics courses beyond the middle/junior high schoql level 
^re necessary for many careers and for a high level of science literacy. 

Early adolescents and their parents need to be alerted to the importance of 
science and mathematics course taking at the middle/junior high school level 
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Curricula and InstructioMil Systems for 
Early Adole scent Science. Mathematics J&nd Social Science Instruction 

The first part of this section presents sumnliary data on the number of cur- • 
riculum projects which to some degree impinge on early adolescent instruction. 
In the second part of the section, curriculum and/or instructional systems in 
.the areas of science, mathematics, Jind social science for early adolescents are 
« reviewed These reviews of representative material's suggest the range of content 
ana variety of methods and instructional philosophies presently available. 

Availability of Sci ence, Mathematics, and Social Science Curricula 

Only a few illustrative curricula are reviewed in this document. An exhaus- 
tive review was not feasible, as the number of curricula or curriculum components 
suitable for use with early adolescents is too large, and their contents and 
methods are diverse. Even a review restricted to science, mathematics, and so- 
cial science materials for the middle/junior high school only could include over 
sixty-five products. Furthermore, most of the available materials for use with 
early adolescents are embedded in series that extend downward into the elementary 
school years, and/or upward into senior high school. When these products as well 
as those solely for early adolescents are considered, over 300 are^represented. 
Compendia of detailed reviews of curriculum projects in these areas are avail- 
able. The interested reader is referred to the International Clearinghouse docu- 

^"^ Mathematics Curriculum Development: The Tenth 
Rgfiort. edited by J. David Lockard (1^//), and earlier reports in the same series . 
For curriculum projects recently funded by the National Science Foundation, the 
reader is referred to Development Projects in Science Education (National Sci- 
ence Foundation. 1977). Additional information is also contained in the booklet. 
Course and Curriculum Imp rovement Projects: Mathematics. Science, Social Studies 

i J^ti ona I Science Foundation, 1974). It is important to note that not all of 

these products represent complete curriculum packages. Many are isolated mate- 
rials not integrated into comprehensive instructional packag.es. The number of 
comprehensive curricula for lise at this age level is small. 

The following summary statistics are based on tabulations of partial or com- 
plete curricula and/or materials cited in the Lockard (1977) report. Sixty-six 
programs or products specifically for the middle/junior high school (some portion 
ot the period from grade five through grade nine) were listed. An additional 
eighty-nine programs or products for younger children overlapped with this pe- 
•"lOQ. eighty-two programs or products for older children extended downward into 
this period, and eighty-three included the entire middTe/junior high school range 
along with both older and younger children. Most of this last category were K 
through twelve series. These figures clearly indicate that the middle/junior 
high school has received less attention than the traditional elementary and sec- 
ondary levels. Of the sixty-six middle/junior high school materials, fifteen 
were in mathematics, thirty-five, were in science, two were social studies pro- 
grams, six dealt with environmental education, and the remaining eight were coded 
as including more than one of these areas. The relative scarcity of social studies 
curricula should be noted. Among those including older or younger children as 
well as pupils in grades five through nine, only eight of the 320 programs or 
products dealt exclusively with social studies context. This unequal coverage 
may reflect only the intended scope of the reivew. not the state of early adoles- 
cent social studies materials. It is likely, however, that if significant num- 
bers of early adolescent social science curricula were available, they would 
have appeared in the Lockard (1977) report. 
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A comprehensive document has been produced each year since 1973 by the 
Interagency Panel for Research and Development on Adolescence. These docu- 
ments provide an annual summary of information on federal research on adoles- 
cence. Unfortunately, adolescence is defined for purposes of the interagency 
reports as the period from age ten to age twenty-four. Since detailed data 
are not provided on the targeting of researfth and development efforts within 
this broad age range, no summary specific to the early adolescent period could 
be abstracted. Roughly 3,000 adolescence projects were funded in FY 76 (Social 
Research Group, 1977). Most research and development activity for this period 
was channeled' through institutions involved in education. Fifty-four percent 
of the projects involved some form of educational curriculum, over 450 in mathe- 
matics. Roughly 300 included social studies context, and roughly 180 included 
some science. These figures indicate extensive concern and involvement of fed- 
eral agencies in adolescence as broadly defined, but a similar summary of re- 
search and development activities specifically for early adolescents is not 
available. 

Implicati ons 

• Relatively few available curricula in science, mathematics, and social 
science are focused specifically on the period of early adolescence. 
Rather this age span is often covered at the end of an elementary curri- 
culum series or at the beginning of a secondary series. 

• Information on the scOpe, suitability, and effectiveness of existing 
curricula should be compiled before additional curriculum development is 
undertaken. 

Examples of Middle/Junior High School Curricula and Instructional Systems 
in Science, Mathematics, and Social Science 

In this section several middle/junior high school curricula and instructional 
systems are reviewed to give s,ome indication of the range of programs available. 
In the natural sciences, the Intermediate Science Curriculum Study (ISCS), the 
Human Sciences Program (HSR) and Project City Science are reviewed. In the area 
of mathematics two projects are described, the Mathematics Resource Project and 
The University of lUinofs Committee on School Mathematics (UICSM) Motion Geom- 
etry -curriculum . In the area -of social science the two projects reviewed are 
Citizenship for Decision-making and The Indiana Elementary School Teachers Geo- 
graphy Project . ^ 

' intermediate Science Curriculum Study (ISCS) 

■ ISCS is an interdisciplinary science program for use at the middle/junior 
high school level, typically grades seven to nine.' It was developed 4t Florida 
State University and supported by grants from the National Science Foundation and 
the U.S." Office of Education. The following description of the philqisophy, methods 
and content of ISCS are based upen material presented in the Teacher's Editions 
of the student texts (ISCS, 1972). 

ISCS is founded on the belief that junior high school science should aim 
primarily to develop in students an understanding of the nature and process of 
science, and only, secondarily to fi^repare them for fi^re science courses, or for 
specific vocations. Neither (he^firocesses nor the concepts of science are deve- 
loped independently. Rather, processes and concepts are introduced simultaneously 



as student Investigation leads to development of major concepts. In recognition 
of the diverse Interests and abilities of early adolescents, ISCS provides for 
individuals to progress at different rates, and to select certain activities of 
their own choosing. Finally, it is the philosophy of the ISCS developers that 
early adolescents profit more from hands-on experience than textbook-bound in- 
struction. The ISCS .approach Is activity-centered, and premature formalization 
of concepts Is avoided. - 

The Instructional method employed in the ISCS program is one of directed 
experimentation. Material's and equipment are accessible to students, and they 
follow written instructions to get out the equipment required and carry out 
specified experiments, either individually or in small groups. Instructions are 
accompailied by detailed illustrations, and at strategic points ("checkups") the 
instructors ask questions of students to check their understanding of ideas and 
Wocedures. During the first two years of the program,, all students progress in 
sequence through the same core activities. For individual students, however, 
additional activities are inserted to correct deficiencies detected through check- 
ups, and to permit in-depth exploration of topics of special interest. 

Each of the first two years of instruction is organized around a learning 
theme. The first year. Level I, has the theme "Energy, its forms and characteris- 
tics." The processes developed at this level are measurement and operational 
definition. This l^vel involves such activities as measuring force, measuring 
distance, identifying forms of energy, and observing energy conversion. Early 
activities are drawn from the content of physics, and later activities from that 
of chemistry. In the second year. Level II, the theme is "Matter, its composition 
and behavior," and the process is model building. Activities involve observing 
and inferrin^^ e.g. inferring that there are a "limited number of particles called 
atoms." Early Level II activities are-drawn primarily from the content of chem- 
istry, but by the end of Level 11 applications are made to biological systems. 
The content of the third year (Level HI) curriculum is a set of independent units, 
including astronomy, biology, geology, human variation, genetics, space science, 
and meteorology, among others. These are used to teach the processes of experi- 
mentation and investigation. 

In summary, ISCS •designed to introduce junior high school students to,&and 
provide experiences with, "the techniques whereby scientists gain information 
about nature." The developers of ISCS believe that in our scientific society, 
such understandings are important to all citizens. 

Human Sciences Program (HSP) 

The purpose of this program is to make available a set of curriculum materials 
for early adolescents with content drawn largely from, the biological and behav\ 
ioral sciences. This three year project has been supported by the National Sci^ice 
foundation. 1 

HSP seeks to facilitate the movement of youth from childhood to adolescenca. 
The program developers recognize the immense diversity in the physical, cognitj^e, 
and affective development of early adolescents. Therefore, choice and flexibility 
are salient attributes of the program. The HSP curriculum aecomodates diversity 
by providing a variety of learning activities related to any given topic. Stu- 
dents may choose among these activities, which increases student motivation to 
learn. • , 

The organization of the HSP is modular. Each module includes a range of 
related activities, but distinct modules are relatively Independent and can be 
sequenced to suit local requirements and preferences. Modules are grouped into 
three broad levels' of difficulty, with those at each level suitable for a one year 
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course of study. At Level I, suitable for use with eleven to twelve year olds, 
modules are included on topics such as Learning, Sense of Nonsense?, and Grow- 
ing. Examples of Level II raodules, suitable for use with older students, are 
Perception, Rules, and Reproduction. At the highest level of difficulty. Level 
III, such themes as Knowing, Invention, and Feeling Fit are included. In all, 
there are fifteen modules, which have been tested in a wide r^nge of classroom 
settings throughout the nation. HSP materials have also been reviewed by parent 
panels for acceptability, panels of natural and social scientists for content 
accuracy, and psychologists for suitability as to development level. 

Since HSP stresses individualized learning* there is a well worked out per- 
sonalized testing and evaluation component. Students are involved in self-evalua- 
tion, as well as essay and objective testing associated with each module. The 
evaluation scheme requires students to demonstrate not only the possession of 
science information but applications of such information in problem situations. 

The role of the teacher in HSP is more, as a consultant, a cooperative worker, 
and resource person. The teacher encourages students towards autonomy in learning 

Each topic in HSP is introduced with a concrete, hands-on activity, which 
may involve direct observation, experimentation or manipulation (Hurd, 1978). 
Hurd describes the purpose of these introductory tasks as providing a focus for 
attention, guiding the learning task, and providing information for concept 
formation. 

Following this introductory task, students engage in a cluster of several 
different but related activities, expanding upon the concept being developed. 
Most of these activities tie into other, related concepts, or lead to a decision 
or action. Through a continuing interplay of experience and abstraction and an 
alternation of inquiry and decision-making, students are shown the relevance and 
significance of the HSP curriculum content. 

The HSP is distinctive in its explicit concern with decision-making skills. 
The curriculum seeks to provide emerging adolescents with opportunities to resolve 
problems and determine responsible actions through the application of relevant, 
reliable knowledge. The contexts in which these skills are developed include 
problems of the environment, of survival, and of change and technology. Science/ 
social dilemmas are used to stimulate discussion, and lead students to apply 
what they have learned in coming to grips with significant biosocial issues. 

Hurd (1978, p. 37-38) has stated: 

The primary objective of HSP is to emphasize the processes and 
conditions that influence the way knowledge is interpreted in the 
context of real problenfs and issues rather than to focus on spe- 
cific values that may emerge from learning activities. There 
is the hope that, on one hand, students will develop an awareness 
that no important human problems are likely to be resolved with- 
out a consideration of values, and, on the other hand, they y/ill 
become aware that relevant and reliable knowledge is essential 
for rational action." 

Project City Science (PCS) 

Project City Science (PCS) is a comprehensive program to improve middle/ , 
junior high school science instruction, especially in the inner city. It is 
based at. New York University, and was first funded in 1974 by the National Sci- 
ence Foundation. Project activities are directed toward four major programs: a 
preservice program, a model districts program, a research and evaluation program, 
and a dissemination program (PCS, undated)^. 
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The preservice progr-am IS a year-long program for graduate students working 
toward a Master of Arts in science education. This program was designed in re- 
sponse to an acute need for science teachers trained specifically to work with 
inner city youth in grades six through nine. The program incorporates extensive 
field experience as well as coursework. Methods and curricula for inner city 
early adolescents are'studied, as are the psychology and sociology of this stu- 
dent population. In all preservice activities, the context of early adolescent 
education, both in and out of the classroom, is recognized. This recognition 
promotes an awareness and consequent participation in community activities. One 
important feature of the preservice program is participation in workshops in areas 
such as reading problems, bilingualism, and group dynamics. The PCS preservice 
program IS closely linked to the model districts program given that it trains 
intermediate level science teachers who are participating in the projects' two 
model districts. . r 3 ^ ^ 

The primary-emphasis of the model districts program is to develop districts 
which are models of exemplary science^eacfvlng. In addition, the model districts 
program helps foster strong partne>5h1p between the university, the schools, 
and the community. Fc^sed in two New York City school districts, this program 
has involved the Board of Education, the United Federation of Teachers, and com- 
munity agencies, as well as teachers and administrative school personnel. One 
goal of the model districts program has been to develop innovative instructional 
activities and strategies in response to cutbacks in staff, and in budget for 
equipment and supplies. In each of the participating schools, teams are composed 
Of: a doctoral student in science education, who serves as an on site coordinator 
for the project; a preservice intern; and a cooperating teacher. The project on- 
site coordinator acts as a change agent, striving to develop strong working rela- 
tionshipsiiwith , school personnel. The coordinator encourages teachers to utilize 
hands-on activities and constantly to reassess their teaching. In addition, the 
coordinator helps the preservice intern with such things as lesson planning, test 
construction, and the improvement of teaching methodology. The team approach em- 
phasizes project accessability, responsiveness, and encouragement of frequent 
communication among team members. To facilitate the team's work in the schpols, 
some members of the project staff meet periodically with district and school ad- 
ministrative personnel. Project staff members assume both collaborative and advi- 
sory roles as they become sensitized to distri^ct and school needs in order to im- 
prove science education. In summary, the model districts comp(j^ent of PCS in 
combination with the preservice component works to produce strong university/ 
school /community relationships, as well as to encourage exemplary middle/junior 
high school science teaching in the inner city. 

To complement PCS's strong commitment to demonstrating practical improvement 
in inner city science education, plans for a research institute have been developed. 
At present, the research institute would continue for a minimum of fifteen years 
at New York University. Its goal would be to generate systematic knowledge relat- 
ing to the science education on inner city youth. In the sunnier of 1977, the PCS 
research program was formalized and the following seven areas of research inter- 
est were identified (PCS, 1977, pp. 32-33): 

— Science Knowledge Among Inner City Early Adolescents 
Science Attitudes Among Inner City Early Adolescents 

— Science Learning Among Inner City Early Adolescents 

" The Science Teacher-Science Student Interaction in Inner City 
Intermediate Schools 

" Nonteacher Influences on the Quality of Science Attitude Formation 
Among Inner City Early Adolescents 
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- Evaluation of the Project City Science Preservice Program 



— Evaluation of the Project City Science Model District Program 

During 1977, the research was focused on internal evaluation of the pre- 
service and model districts programs. Both quantitative, objective, and more 
clinical, descriptive methodologies were used. Ir> addition to ongoing internal 
review, PCS is currently being evaluated by an external agency.' 

During the t:urrent school year, the second phase of the research program 
will beg4n. Studies are planned ^on inner city science learning problems. While 
earlier studies focused on teachers involved in the preservice program and the 
model districts, the focus during the current year will change to incorporate re- 
search topics dealing? with inner city adolescents, namely, science knowledge, 
attitude toward science, and science learning. In particular, current research 
is focused on the relation between individual differences among students, instruc- 
tional modes (hands-on approach), and student learning of science, attitudes to- 
ward science, and interest in science careers. In most of this research, measures 
of individual differences and assigned instructional modes are treated asvindp- 
pendent variables used to explain obtained differences in science learning, atti- ; 
tudes, interest, and aspirations. ^ 

Methods of disseminating information on project activities have included 
three major vehicles. First the Progress Reports, which are prepared three times 
a year and distributed to approximately 120 school and district administrators. 
Second, citiscience notes , the Project's monthly newsletter Vhlch; isjdistributed . 
to approximately 1800 New York City junior high^^cJtool teachet^s. "Third, the par^. 
ticipation of project staff in local and na,^ional conventions in order to reafh 
a variety of audiences includina university Science educattors,\tea^ science /^ 
supervisors, and union personnel; Attendance at. 'tonvenl^^ns establi 
for discussion among individuals who share Project i#ere^ts and goals. AS ^Pro- 
ject City Science nears! the end of its, fuiid\nc| ji^nOd incr^easing att^htion yhas 
been paid to the content and 'd'irjbction of the dtslfnrinatipn pnogr^am wit|! the |n 
tension of Educating yiW^ audtf)^«lces of" thos^q con&ernedjwith science ,education^^\ 
about project prograjiteV techh^ifues, and goal%: LWtiraately, replicat^ of^the? 
project cities nati^flwide .wil 1^ be the t^jil Imarjc ojr^i^, sycc^ss " 



The University of JllinoasrGtyrfnittee Schodi lyttieaiati.cs (UiqSWj "Motion Geometry 

Curriculum ~~' ': ^! t./ 
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Motion Geometry is aii ^nnovatWe^' geometry curwfealum for use at the mi/dl^yi ' 
junior high school leveV^, typically seventh or eighth. grade, DeyrftoRm^t of 
course began in 1964, .andF^as been 'supp(»rted by the Nationa-l jScfenc^f oufldati(M| 
The following description is taken from P+iil lips and Zv<oyer 0969),; , ^ , f - 

This curriculum appLroaches^'formal/ geometaay-fetjrough the use of isometric 
pings, represented^ by "slides"', "f]4ps", and' "turns" of tracings ItudSnts^r^ 



moves one line into another; While students^ehgage in-deductiV;e^eas6riing in ■ 
Motion Geometry , the j^phasi sij^s on developingVconcepts and,;jr^aM^^ 
be organized deduiptively in -T9Pt6f coursework, -^efg . at the tenth gra^e level . « . 
Since this curriculum includes on-lyV^f^etry, it wgiild typkaliy beY supplemented 
by some materialV in^rithmetic to.kafp compuJtati%val skpls fresti'^- The UICSM. 
Stretchers and Shr inkers curriculum .(graunfeld, 1969) or..•si11li1^ir/^liater^als might 



tlotlon Geanetr^ life .divided Into four books, as follows: 

> i Book 1: Slides, Flips, and Turns 

Book 2: ^Congruence 

Book 3: Symmetry 

Book 4: Similarity and Area 

Majon topics (povered are tracing, congruence, and the three basic motions (Book 
.lines, rays, segments, and different kinds of angles (Book 2), the classifi- 
cation and ^properties of different kinds of figures (Book 3), and area, similarity 

> and geometric constructions (Book 4). Throughout the course, there Is an em- 
phasis oh experimentation. Including physical manipulation of tracing paper and 
other devices. Students are encouraged to distlpgulsh what they can deduce using 
earl lier resujts. from what they must learn by experimentation. This approach. In 
whicb direct verification using tracings Is the final authority, may prove motl- 

*v,at1rig to some youth who are not highly Involved In typical classroom situations. 
A laboratory approach Is encouraged In which the teacher Is an advisor and a 
guide. Numerous exercises are provided In the student workbooks, and additional 
gxerclses are available In a teacher's Activities Handbook, which accompanies a 

^box of Duplicating Masters. These supplementary materials permit the teacher to 
tailor the curriculum t6 the needs of the particular teaching situation; 

Middle/junior high school mathematics instruction has often been little more 
than review of material presented in elementary school, or fragmentary collections 
of special topics. The Motion Geometry curriculum offers a coherent, systematic 
course of study, appropriate to the abilities and Interest* of the early adoles- 
cent. Which anticipates mathematical content typically presented at the senior 

"high school level. Approaches of this kind, which lay the ground-work for later 
Instruction, might help to reduce later "math anxiety", and encourage more mathe- 
matics course taking at more advanced levels. 

The Mathematics Resource Project 

The Mathematics Resource Project was directed at an audience of mlddle/ju- 
hlor high school mathematics teachers. It was funded In 1974 for forty-one months 
by *the National Science Foundation, and Is described In Development. Projects In 
Science Education (National Science Foundation, 1977). The project was based on 
tHe premise that middle/junior high school teachers do not have a strong working 
::knowljBdge of mathematics, didactics, or available resources for effective mathe- 
matics teaching. Furthermore, teachers^ may have little time to devote to collect- 
Irig livallable resources which could add to their knowledge. The purpose of the 
Project was to provide several collections of resource materials which could be 
used to supplement their knowledge, and to help than enhance the learning environ- 
ment of their students. 

t Five collections of resource materials were developed: (1) Number Sense and 
Arithmetic Skills; (2) Ratio, Proportion, and Scaling: (3) Geometry and Visualiza- 
tion; (4) Statistics and Information Organization; and (5) Mathematics In Science 
and Society. Each of the five collections contains three basic types of materials. 
The first type Is substantive Information on mathematical content, which can en- 
hance teachers' knowledge and application of the topic. The second type of mate- 
Vial Is Information on didactics. Including pertinent data on learning theories, 
methods for evaluating progress, methods for diagnosing problems by Interpreting 
patterns ofiOPathanatlcal errors, and alternative teaching strategies. The third 
type of material available In each resource collection Is a comprehensive set of 



classroom materials. These are designed for skill development and applied prob- 
lem solving, and also Include suggestions for classroom projects. These materials 
are being made available through Creative Publications in Palo Alto, California. 

There is no specific," or fixed, course of study suggested by the project. 
The resource material's could be used to supplement a textbook, or as a core around 
which a mathematics program could be developed. The materials could also be used 
In Interdisciplinary curricula which require mathematical problem solving. 

The innovative quality of these materials is found in their provision of 
mathematical and didactical ideas for teachers, combined with classroom materials 
for students. 

The /ndiana Elementary School Teachers Training Project in Geography \ 

^ The Indiana School Teachers Training Project in Geography designed a social 
science course in geography which was made available to inservice school teachers 
In grades four through six. Participation in this NSF.-sponsored program was 
limited to teachers from central Indiana. The program presented substantive in- 
formation on geographic concepts and skills, and applications of this information 
in the classroom (Backler, Note 1). 

This program was responsive to a developing awareness that fourth through 
sixth grade teachers needed additional training in order to competently teach 
geographical concepts and skills as outlined in the Indiana State curricular guide- 
lines for elementary social studies. / 

Project participants were introduced to a variety of geograi/hic concepts and 
skills. Examples of types of geographical concepts included natural resources, 
location, interdependence, settlement patterns of immigrants, urfbanization, in- 
dustrialization, and areal associations. Examples of types of Skills included map- 
ping skills and spatial hypothesizing. The m|terials which fntroduced'' teachers 
to these concepts were self-paced assigrments. There were a total of ten weekly" 
lessons developed and teachers proceeded through these materials at home. Each 
lesson required approximately three to four hours to complete. As these lessons 
were based on a mastery learning approach, teachers received diagnostic progress 
reports. Progress reports, as well as questions and problems which developed as 
teachers worked on the materials at home, were handled using a toll-free WATS line 
to the project center where staff provided, one-to-one interaction with teachers. 

In addition to introducing teachers to geographic concepts and skills, they 
were also provided oppprtunities to develop classroom activities which made use 
of the concepts and skl'lls. These activities were conducted at monthly sessions, 
which teachers attended. j 

Teachers were evaluated on their learning of geography concepts and skills 
using several objective examinations. Teacher performance in developing geography 
activities for classroom application was determined by requiring participants to 
prepare four activities for classroom use. The more effective lessons were iden- 
tified by project staff, and described in a newsletter available statewide that 
was distributed to all project participants. 

Citizenship Decision-Making; Skill Activities and Materials, Grades 4-9 (CDM) 

Citizenship Decision-Making; Skill Activities and Materials is a curriculum 
directed specifically at the middle/junior high school level. The materials were 
developed by the Citizenship Development Program at the Mershon Center located 
at Ohio State University (LaRaus and Remy, 1978). The ai^jthors focus on early 
adolescence as a critical period during which youth undergo a variety of psycho- 
logical changes, including changes in political conceptualization. 

Q 



The purpose of the curriculum is to provide an experience-based approach 
to citizenship. That is to say, citizenship is not treated as an abstract con- 
cept in the social sciences, but rather as a phenomenon which is part of the 

,'ilay-to-day experience of all individual's. dDM is made up of twenty-five lessons 
for teachers to use with students. Each lesson can be characterized as a short, 
self-contained set of instructional activities. It takes about one to three 

. days to complete a lesson with thirty to fo;rty minutes of daily instruction. The 
twentyrfive lessons are divided up intd four major units, as follows: 

UNIT 1: Decisions and You 

UNIT 2: Making Decisions 

UNIT, 3: Judging Decisions 

UNIT 4: Influencing Decisions 

There are six key features of the instructional design employed by CDM. 
First, the curriculum employs an experience based approach to instruction. 
Decision-making is approached as a phenomenon in which all individuals engage, 
not as an abstract social science concept. Second, the materials are designed 
for active learning . Students learn by doingj as well as through reading and in- 
struction. In the course of jthe twenty-fivfe lessons, they are involved in actually 
making, judging and influencing decisions. ^-A third feature is that the materials ■ 
employ pattern recognition ; Each of the lessons Is designed so as to pr-ov44€ 
cumulative reinforcement of basic skills Velated to decision-making without being 
repetitious. Students are provided with a variety of contexts in which they can 
learn to recognize and employ different decfsion-making skills. The fourth fea- 
ture of CDM is the use of experienced based objectives . These are objectives 
stated in such a way thai: the objective actually specifies the experience that 
students will have in the lesson. When students complete the experience they 
have achieved the objective. Valuing is the fifth key feature of CDM. Values 
are handled by engaging students in valuing exercises built around Lasswell's 
eight social values, i.e. affection, enlightenment, power, honesty, respect, 
skill, wealth, and well-being. In CDM these values are related to the everyday 
experiences of students. For example, students can easily relate to the expe- 
rience of power in their daily life. Cultural pluralism and diversity is the 
sixth key feature. Each lesson is designed to provide a common preparation for 
all students. Ethnic stereotyping and sexism are avoided by building each lesson 
around a core of experiences^ shared by all people. ,For example, conrion experi- 
ences may include making rules for a oroup or coping with being "picked on" for 
Judging the decisions of others. JTinis, lesson content uses generally universal 
experiences, which. can be elaborated by teachers to suit their students' back- 
grounds and needs. 

The core of the CDM curriculum materials ij a book containing several types 
of information. It begins with a^n introduction which briefly explains (1) the 
use of materials for teachers, (2) the instructional design, and (3) how decision- 
making is treated. This introduction is followed by the twenty- five lessons, 
each of which is presented using step-by-step teaching instructions followed by 
blackline masters. In addition there is a glossary of key terms used in the de- 
cision-making activities. 

The twenty-five lessons are presented following a consistent format. This 
format contains nine types of information for teacher use. First, the duration 
of the lesson is indicated. Second, the purpose, or overall goal, of the lesson 
is given. Third, the objective(s) are stated in terms of specific outcomes of the 
lesson. Fourth, the materials needed to teach the lessen are listed. Fifth, 
background information is presented. This is essentially a "mini-course" from 



two to eight paragraphs in length on the substantive content of the lesson. 
Sixth, new vocabulary which will be encountered by students is presented. The 
seventh section provides teaching strategies for the lesson. These are the core 
of the lesson. Step-by-step teaching instructions are provided, divided into 
activities for opening, developing, and concluding the lesson. The eighth type 
of information presented is referred to as instructional options. These are sug-. 
gestions for elaborating the lesson through the use of such devices as plays, 
poetry, and map exercises. The final type of informatipn presented is a set of 
correlations of the CDM lessons with major reading/literature texts'. 

Teacher preparation time required for this curriculum is minimal. The 
authors recognize the multitude of demands placed on teachers, and require only 
that they read the background material presented with each lesson, make copies 
of necessary student materials and then follow the step-by-step teaching strategy 
provided. 
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Career Education for the Early Adolescent 
' The Weed for E!ar1y Adolescent Career Education 

Preparation of youth for participation in the world of work is increasingly 
being recognized as a critical function of the nation' s< schools. Writers on ca- 
reer education have developed modelsoof career education which span the years 
from kindergarten into adulthood. These models show how career education can 
help to develop the values, attitudes, habits, knowledge, and expectations neces- 
sary for a satisfying career and lifestyle. . At the same time schooling can be 
focused and enlivened as students see the relevance of what they are learning 
foP their present and future lives. Research on the effectiveness of career edu- 
cation at the middle/junior high school level highlights the usefulness of sci- 
ence, mathematics, and social -science courses for all students, not only" those 
destined for careers in the sciences. Students exposed to a fully implemented 
career education program will learn that science information is of use not only 
to scientists, but to workers in a broad range of occupations. If students at 
the middle/junior high school level are to appreciate the future v|lue of "sci- 
ence literacy",' such appreciation may best be instilled through caPeer education. 

The middle/junior high school years have been identified as a critical pe- 
riod for career education. The early adolescent's interest in self-identity is 
well documented.- One aspect of the quest for identity is exploration into various 
adult roles (Jordaan, 1963).. Evans, Hoyt and Mangum (1973) indicate that career 
education can contribute directly to this vital process. It promotes exploration 
of _ self, society, and one's role in society. These authors conceive vocational 
maturation as occurring in stages, beginning with an awareness of primary work 
roles in society and continuing through career exploration, vocational decision- 
making, and, finally, stages of establishment c^nd maintainance of a primary work 
role. For these authors, the middle school years are preeminently the period for 
exploration of work roles. Super (1969) also viewed exploration as more relevant 
than training during the middle/junior high %^:hoo^ years, arguing that specific 
vocational planning during this time is inappropriate. Osipow (1972) also con- 
cluded from his review of career education^ research that career options should be 
kept open formiddle school youth. Rather than decision-making, he emphasized 
the importancB'of work values, habits, and attitudes during' the middle school years. 

Matheny(1969) argues for a somewhat broader interpretation of the middle/ 
junior high school's role in this area: 

While the middle school has special responsibility for teaching 
basic habits of industry, it shares with the elementary and se- 
nior high school the responsibility^ for teaching decision-making 
skills. The middle grades should be a time for self- and occupa- 
tional exploration, for becoming planning oriented, acquiring de- 
cision-making skills, and learning the habits of industry. Except 
for a few early school leavers, the selection of a specific occu- 
, pation should be discouraged (pp. 18-21). 

Gribbons and Lohnes (1968) reportecl research indicating substantial indivi- 
dual difference variation in. career development- among students of the same age. 
Thus, while exploration may be most appropriate for most eighth graders, some 
eighth grade students are ready to make vocational decisions. In their longi- 
tudinal study, early adole§cent vocational maturity was related to career aspira- 
tion in early adulthood. Their find'ings'.would support a broader cqnceptqal ization 
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of career education function at the early adolescent level, 1n order to meet 
the diverse needs of different students. 

There Is substantial evidence that the needs in this area of early adoles- 
cents are not being met. ) In a recent National Institute of Education planning 
document (NIE, 1977), it was reported that among a sample of high school fresh- 
men, only eighteen percent "had realistic career and educational plans when self- 
reported 1nterest§^ and abilities were compared with the educational and occupa- 
tional characteristics of their first career choices.*' This finding clearly 
Indicates insufficient career exploration in the middle school years. The NIE 
document later states. 

Junior high school is a silent age in educational innovation. 
♦ Career education programs... conceptually include activities 
for junior high school students, as part of K-l'2 comprehensive 
programming. However, while careerb education is shown as be- 
ginning during junior hi^gh, school , few programs involve hands- 
on, .extensive career exploration for students with a focus on 
planning their high school programs (p. 48). 

Further support for the lack of career exploration and decision-making at the 
middle/junior high school level can be found in McLaughlin (1976). In his sur- 
vey of career education^during 1974-5, he reported that traditional activities 
concerned with the relation of school to work were carried out almost exclusively 
at the secondary school level. Innovative activities, which tended to be carried 
out In the earlier grades, werg largely confined to the twenty-seven percent of 
the nation's school districts where formal career education policy statements had 
been written or were being written. Only three percent of the nation's school 
districts "had taken Cth^ steps of obtaining funds,^ allocating staff, writing 
a formal policy,- forming an Advisory Committee, and carrying out formal evalua- 
tions with respect to career education." In the majority of school districts, 
career education effort had been reported as "now limited." 

Another line of research that points to the importance of the early adoles- 
cent period for career exploration and the development of attitudes and yalu'es 
is the study of occupational stereotypes. Borow (1966) pointed to the middle 
school years as the period when the occupational stereotype biases of adult cul- 
ture are most likely to be acquired. An early study by Simons (1962) of prestige 
rankings of twenty occupations indicated that by the eighth grade correlations 
with adult rankings had risen to .94 for both boys and girls. Thus, by the end 
of the middle school 5^ears occupational stereotypes appeared to be well estab- 
lished. Intervention prior to the end of the-middle school years is necessary 
if undesirable stereotyping is to be avoided. 

Evans, Hoyt and Mangum (1973) provided twelve points that summarized what 
research has indicated about career education of early adolescents. Seven rele- 
vant points were these: 

- These youth are in the process of attaining vocational maturity, 
but on the whole can best be described as vocationally immature. 

- Considerable individual differences in vocational maturity can 

be expected to be found among middle and junior high school youth. 
One of the major factors (although not t^he sole factor) contribut- 
ing to such differences is parental socio-feconomic status„. 

- Middle and junior high school age youth arrive at their schools 
with ^c-etii»tjonal stereotypes very similar to those in our. culture. 
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- There Is some evidence that the influence of sex stereotyping 
0' occupational plans can be reduced through systematic inter- 
vention of career development programs. 

- Middle and junior high school age youth arrive at their schools 
with work values which, in the absence of intervention, are likely 
to remain remarkably stable through twelfth grade. . 

- For more than seventy percent of the students specific vocational ^ 
choices expressed to middle and junior high school people can be 
expected to change before they reach the twelfth grade. 

- The vocational maturity of middle and junior high school st^dents 
can be enhanced through systematic exposure to the world of occu- 
pations, sound counseling and guidance, and' experience with work. 

The research reviewed above establishes the need for career education pro- 
grams at the middle/junior high school level. In the next section, evaluations 
of career education programs are reported. 

Evaluations of the Effe ctiveness of Career Education Progr ams for Early 
Adolescents ' ' : — ^ 



Enderlein (1976) reviewed a large number/of evaluations of career education 
programs. His review contained a number of evaluations focused directly on chil- 
dren at grade levels five through nine. Only evaluations .that focus on these 
particular grade levels will be reviewed. ^ 

Tuckman and Carducci (1975). reviewed thirteen career education evaluation 
studies. All of these studies attempted to measure the effects, of career educa- 

°^ s*"^^" employ^ samples of children 

between gravies five and nine. Results of these six stud'ies attested to the posi- 
tive effects of ^career education on attitudes toward work, occupational informa- 
tion, career maturity, and self-concept at the early adolescent level. All six 
Reported positive benefits for early adolescents involved in career education 
programs. ^ 

Development Associates, Inc. (1975) reviewed forty-five career education 
projects fu^ed under Part D of the Vocational Education Amendment (Evaluation 
ni-YSS? "? Projects, Part D, Vocational Education Act Amendments 

'908; • tight outcome questions were used t6 summarize findings from these 

SI^S „f!!' ^S^?" S^J^^^^^S* 9"MtiQp were relevant to early adolescents and 
are presented in Table 3. Beside eaclTquestion is a "Yes" or "No" indicatfnq 

t^'fi'^M:'" a" overall statistically significant difference favoring career 
education participants for grade levels six and niVie. Results suggest that the 
younger children were more receptive to^ the career education programs, again 
suggesting that intervention during the early adolescent years may be critical. 
iQ7.i.WnJ?S51^! County Career Education Project (Behavioral Research Associates, 
1975a) provides fnfonnation on the effectiveness of career education at the ele- 
HfniSrii ^!^®^- Although results by specific grade levels were not 

Jf^jr^' results deserve consideration. Two comparison groups were employed 

D^cuiL fnif ^L^22^^P°^u^^*° "•'^^'^ education group and a low exposure group. 
Results indicated that the high exposure group had significantly higher scores 
on all of the dimensions tested. The dimensions were: ' educational awareness; 
knowledge of skills required in jobs; knowledge of factors contributing to job 
satisfaction; cflmnon threads in jobs; economic awareness; decision-making; ap- 
preciation and attitudes toward work, and knowledge of careers. 

Several evaluations have been conducted in the area of career decision- 
making. Two studies. The Pima County Developmental Career Guidance Project 
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Table 3 



Summary of Conclusions for Outcome Questions Across 
^ Sixth and Ninth Grade Students in Forty-five Career Education Programs 



Outcome Question ' Sixth Grade Ninth Grade 

'Are student participants able Yes Yes 

to identify a greater number of 
occupations thah non-participants? 

Do students demonstrate more familiarity No Yes 

with tasks and functions associated with 
selected occupations than the comparison - 

group? 

Are student participants more familiar f Yes No^ 

with the requisitions associated with 
selected occupations than the comparison 
group? ' !) ■■,. 

Do. student participants score higher on Yes No 

prevocational, job readiness tests than 
the comparison group? 



\ 



Do student participants indicate more Yes No 

positive attitudes toward employment 
than non-participants? 

Is the variety of careers being considered ' No No 

by Individual participating students greater 
than that of students in the comparison group? 



Do more student participants /indicate having - No 

a career plan than the coii)p.^rispn group? 
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(Behavioral Research Associates, 1975b) and Jacobseri (1975) examined the ef- . 
'•^fctiveness of visits to career centers on improving the decision-making skills 
of students. Results suggested that as frequency of visits increased/the stu- 
dents decision-making skills improved. 

During the mid 1970's^ a number of career education evaluations began to 
examine the relationship between career education and academic achievement 
(Enderlein, 1976). One evaluation that sheds some light on this issue was con- 
JJjP^^.oy the Union County Schools in South Carolina (Union County Board of - 
Education, 1975). Twenty elementary., middle and secondary schools participated 
in thfe. evaluation.^ Teachers rece.ived information on how to infuse career edu- 
cation materials.^into their instruction. In addition, a career information cen- 
ter was organized and group guidance procedures instituted. Students from grades 
t;iree, six, and seven were randomly selected to form the experimental and control 
groups. Comparisons between the experimental and control groups indicated that 
there were no significant differences in reading or mathematics achievement be- 
;tween the groups at grade three, but at grade six the results were significantly 
different. The experimental (career education) -group scored higher in both areas. 

Bryant (1975) compared two matched samples of fifth graders on the Comprehen- 
sive Test of Basic Skills. His results. indicated that the fifth graders whose — ~ 
teachers infused their language arts and social studies instruction with career 
education materials performed better than fifth graders receiving ordinary in- 
struction. Bryant reported statistically significant differences between experi- 
mental and control groups on each of.the following subtests: reading test, lan- 
guage test; study skills test; vocabulary; language expression and reference . 
Skills. There were no differences between the experimental and control groups on 
the mathematics achievement test, which might have resulted from" not infusing the ' 
mathematics curriculum with career education materials. 

Bagley (1975) used the total reading scores, total mathematic<; <;rnrp and use 




. , . , - -_..._w. group 

teachers received no inservice. Analysis of difference scores showed signifi- 
cant differences between the two groups on total reading score only, favoring 
pupils of inserviced teachers. 

In summary," early adolescents who participate in career education programs 
afchieve gains in occupational information, attitudes toward work, career maturity, 
knowledge of the world of work and are more realistic in their career planning. 
Where the career education curriculum is infused into academic curriculum it 
seems to enhance achievement. Also, early adolescents appear to benefit from 
practicing decision-making through. career education. 

This brief review is limited in scope ^nd by no means reflects all the - 
evaluation and research on effects;of career" education on the early adolescent. 
However, the findings are encouraging and suggest that this age period is recep- 
tive to such input. Hoyt (1,977) -summarized Enderlein's (1976) review and addi- 
tional reviews by Herr (1977) and New Educational Directions (1977) and concludes 

- Available evidence more often than not supports career education's 
worth and effectiveness. 

- Only rarely has career education appeared to produce any negative 
results. 

Generalization concerning the effectiveness of career education 
programs is difficult due to the wide variability in the programs 
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which go by this name. 

The above evaluations have been concerned with career education as a gen- 
eral program at the middle school level. Career education- concepts have been 
. infused inta the curriculum in diverse content areas. In the following section, 
current practices in career education are discussed. Specific references to 
science, mathematics 'and social science instruction are included. 

Career Education in the Classroom and Beyond 

I? 

There are numerous career education programs implemented throughout the 
country. Preli <1978) provides a description of some of the practical techniques 
which are used in such programs. Some of the techniques used at the^ early ado- 
le'scent level include interviews of workers, research using 'a variety of mate- 
rials and media, discussions about the world of work, hands-on activities in 
which 'students actually try performing the tasks a worker would, field trips, 
"shadowing" where students spend time obsfrvifr^ a model carrying out daily du- 
ties on a job, and simulations or role-pTayiiig opportunities. Preli (1978) 
emphasizes the "activity-centered" approach" in these techniques. Matheny (1969) 
has recommended general practices useful at this level, including: 

- emphasis in all subjects upon implications for careers 

- use of the conmunity as 'a resource 

- real and simulated work experience 

- use of career games - . 

- group counseling 

; teaching decision-making skills 

Preli (1978) and .>loyt (1977) both emphasize the role of community in career 
education. Conmunity is used broadly to include not only the schools, but also 
businesses. Tabor and industrial comnunities. The integration of currently 
available resources located in the community is one of the more refreshing qual- 
ities, of career education— it is not necessary to develop a new "superstructure" 
, in an already complex system. Inslead, it is a matter of taking advantage of 
community resources that presently exist. 

In the actual implementation of career education in the middle/junior high 
school, Evans, Hoyt and Mangum (1973) recommend highlighting distinct coiTcepts 
at ^different grade levels, although no concept is taught exclusively at a single 

t grade level. Their recommendations are as follows. For the fifth and sixth * ^ 
brades, work values, awareness and work habits should be emphasized. In grade 
seven, the world of occupations is highlighted. In grade eight, work values 
^ploration is brought to the fore, and in ninth grade the emphasis is^n career 
decision-making. (If a ninth-grade emphasis m decision-making is likely to lead 
some early adolescents to conclude that they Isi^no further ne^ for science 
course-taking, then such decision-making may ^^Hemature. ) As is clear from 
this proposal, career education Involves much^jjjpi than the inclusion of job- 
related information in the curriculum. > 

Early adolescence, career education !and science instruction. The National ' 
Science Teachers Association has defined career, education a| |^ollows: 

Career education is a part Qf the total education process 

involving 1) attitudes, 2) thinking and decision-making 

skills, 3) communicative skills and, 4) basic knowledge ^ 
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that enables the individual to make rational choices 

about meaningful and satisfying work. . (Applied Manage- 
ment Sciences, 1977, p. 63) ^ a 

At the junior high/middle school level, Evans, Hoyt and Mangum (1973) 
nJ^^hfL^Jj students be made aware of the concrete "real world" applications 
of abstract science concepts. The broad range of effects which science ha ^nn 
l^LT^^li:.' environment should be treated, and sLdlnfs sKoSld sel ^haJ sc?- 
ence knowledge and method are applicable in many walks of life. The content 
nflSh?^" ""T^U f J""!:''^^ high/middle school level not only may be ap- 
ti J3S]nrI3 *° ' °^ occupations, but is also prerequisite 

to advanced science courses in high school and beyond. Failure to take these 
InT3r ''^"-''IJU'y ultimately limit participation in ma^y occupations 
In a SCI ence-pemeated world, courses in general science offer many oooortunities 

Uvans, Hoyt and Mangum, 1973). 

be seL^ a*5%'p?Sv.°i? ?n^^° '^^'^l-'' "^^'^"^^^^^^^ literacy", science content must 
cfnnf? cJf f ! J° practical concerns of all citizens, not just profes- 

I^J aJoroach Jo^'L fl'^^^'.^T "^'^ ^'"9"'" ^^^^^^ ^^'^^ interdisgiplfn- 

iF^af n5f Pr JSf ^5^"^ ul mathematics, social scie nce and other 

hJ^Hth r fr/^^ fi"'*-"^ ^^^^ '^^P*^ °^ specialized knowledge and the 

nn it ° "^^^^ '^°'']'* interrelationships." Thus, career education, by stres- 
orof^Minn?''^! °^ science^to the range of the student's experiences in and 
out °J school offers a potential base for the development of scientific literacy. 
I I r i^i i"^^: career education a nd mathematics instruction. The Na- 
^;r?;c ?"n5 '^^l^^'-i^l Mathematics is also concerned with career education 
Its concZ l^^^^^^^^^ ^^^'^""s. Inc., 1977). I 

til S^o^f^r T 1-^^ °^ ^"^^ groups as the National Education Association, 
^?hnS?Tl "•^°5'*'°u-V'^"°'''^*''°" the National Association of Secondary 

m^th ^""^ advocated the integration of career education and 

OJ thPcp'^Jn*^" curriculum. Finn and Brown (1977) suiinarize the points of view 
?Ireer educf??on%*;?y^-.-'^''?*' mathematics teachers who involve students in 
matics U ullri llrZl^'l^ increase awareness of occupations i/i which mathe- 
cJnJf • t Second, because of the relevancy of career education materials, 
students' interest in mathematical skills and concepts is increased. 
o^nrJinLV IV?^°^ mathematics instruction that has been raised by career 
loSc \M increasing emphasis upon abstraction and the derivation of 
concepts has left little room in the curriculum for practical applications of 
Jn^if? , in occupational settijigs (Evans, Hoyt and Mangum, 1973). Highly 
formarapproaches to the subject may be appropriate for the college bound, but 
may fail to^meet the. needs of the rest of the population. From the persp^tive 
^-laS'-^^o"?!:"*^""' is crucial that such applications not be negfe^^ !frt- 
sight into the uses of mathematics in computer science, drafting or industrial 

Iml^^^^:^^^ ^° ^^"^-^^ -t t^ by abft^a^T^ 

tt<=?^lmp&^wh?^K"P^*'°"^l stereotypes, mathematics anxiety, and the "mathe- 

%HMr^M^~r,S ^"''''1^ ''^r ""^"^ ^"'^ minority persons from many 

= r^^5t^.^^^^^^^^^^ and professional opportunities highlights problems which a 
career education approacl^^o mathematics could begin to solve. 
i:.ii„i^ur^ adQlescence« career educat ion and social science instruction . Ap- 
I! f^p rSr^f'gnl^^l-'^I.M^ "^P°^^^ °^ ' P°'^'^^ statement p repared 

ltud?p^ r^^HfS'^^^^'^^-^T'i*^^ °^ f^^^^o^^l <^°""c-''l the Social 

btudies. The Cen^ittefe,pnceived of career education as having four major 
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objectives: (1) to provide students with skills, knowledge and attitudes re- 
quired in the world of work; (2) to acquaint students with the range of career 
opportunities and their respective requirements; (3) to acquaint students y/ith 
the interrelationships of different roles they will assume in society, including 
the roles of producer and consumer; - (4) to reduce undesirable stereotyping of 

different occupations. . • ^ • i • 

Both value concepts and substantive concepts in the social sciences can 
contribute much to career education. In addition, fundamental social science 
skills such as reading, interpretation of charts and graphs, analysis and de- 
cision-making are prerequisite to attaining the goals of career education. A 
fundamental tenet of career education for early adolescents is that content in 
all disciplines should be. presented in ways relevant to students present and 
future lives. Evans, Hoyt and Mangum (1973) sugges.t that. in the social sciences 
this would^imply greater attention to economics, the role of employment in rami ly 
life and society, the interrelationship of different occupations in the social 
system, and consumer education. Most important, the study of society should in- 
clude the study of the world of work. . 

Early adolescence, career education and informal education. There are 
numerous out-of-school , community-based activities available to early adoles- 
cents. Seme of these are Boy Scouts, Girl Scouts, Junior Achievement, and 4-H 
Clubs. These programs often emphasize serving both the social and educational 
needs of early adolescents.. Some of them, like 4-H Clubs, provide skill training 
but do not have extensive programs for exploration of these areas by younger chil- 
dren. The same pattern is noted in the Boy Scout and Explorer programs (National 
Institute of Education, 1977). Career exploration is a primai^objective of the 
Explorer program, whichwves youth aged fourteen to twenty-ojte, but is not a 
major part of the Boy ScdUt program, which serves younger adolescents. , Many of 
these youth groups are becdming sensitized to the need for a career exAlotition 
component in their programs (fJational Institute of Education, l^^Th^ 

Hoyt (1977), with reference>to informal or out-of-school activities, em- 
phasizes the falsity of the notion that "education" and "schooling" are the same, 
^r that students learn only during the school day, or learn only from teachers. 
Informal settings in the community, including business, labor, industry, govern- 
ment and professional spheres, represent an invaluable resource and an indispens- 
able context for the furthering of career education. 

Implications 

• Infusion of career education concepts into the middle/junior high school 
mathematics, science, and sqcial science curriculum is critical if the 
schools are to prepare y^uth adequately for participation in the world or , 
work. ~" _ " 

• Common definitions of the nature and goals of early adolescent career . 
education in the areas of .science, mathematics, and social science would 
facilitate communication about and comparison of early adolescent career 
education program's. . • 

• Career education in the community as well as the classroom setting is of 
■ demonstrated value. Identification of resources in loca.l communities to 

acquaint students with "real world" applications of abstract science, 
mathematics and social science concepts is called for. 

• The use of community resources can serve to educate and motivate early 
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adolescents to carry out necessary career exploration, and decision-makihq. 
An additional objective that should be incorporated into such programs 
where feasible is the provision of contact for early adolescents>with 
adult role models, countering the tendency toward age segregation in our 

Career exploration in early adolescent science, mathematics, and social 
science instruction is imperative if more youth are to be encouraged to 
consider careers in these areas. 

in a rapidly changing world, sound preparation in the areas of science. 
i|nathematics. and social science is essential to prepare youth for the 
careers of the future. 
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The great developmental diversity of the yjoung" aclolescent^ocu,se< attfen- . . 
tibn on the need at this a^e level for 9 variety <» educatipnaf^fogramsv^ Ia; /> - 
this section, educational experiences in settings butside tJ^jgssroOTAare^con-i 
sidered. Complementing structured classroom s^tihgs^^v^^Jiany i"^ 
cational settings of day-to-da> life. These ^te^^f ? " '"^'"^iSlr- 
pick up facts or*id^s just bdcause they sf^ iW^Jf^M^^ i 
at work, and in casual convewlation, but z%os'a»fd musldras/^levision an^th^r 
media may contribute most. Intermedial^ between formaT-tlassroom educatibirand^, 
infernal education are the adjunctive educational se.ttings. These are stru^^eed 
experiences with educational goals, which may supplement or supplant formal school- 
ing.'^ Examples Include science clubs and science fa.irs, as well aVcomplete edu- 
cational programs in out-of-schoof settings.- These latter adjunctive programs ■ 
offering alternatives to the classroom setting may be termed action learning pro- 
grams. Such programs can help to meet the diverse needs of early adolescents. 

Action Learning 

Smith and Barr (1976) have chronicled a movement since the late 1960's 
toward educational experiences in alternative settings. The authors point out 
that diverse educational paths shoulj/be provided to meet the diverse needs of 
students. Increasingly, traditiona^classroom experiences are being augmented 
by systematic out-of-school learning experiences, often during normal school 
hours. The term action learning has come to be applied to these programs. Low- 
achievers and those disaffected from the school are one important constituency, 
but many programs also offer bright, independent and highly motivated youth op- 
porfUnities to pursue their own interests, explore the resources of the community, 
and engage in community service. Smith and Barr (1976) have listed a number of 
settings in which action learning programs have been implemented. Among those 
that appear most conducive to science-related learning experiences are: Learn- 
ing in the Great Outdoors, Learning in Unfamiliar Cultures (especially relevant 
to the social sciences). Learning in the Professional Community (e.g., an intern- 
ship with a medical researcher). Learning from the Past (e.g., at an archeolo- 
gical dig). Learning from Construction and Urban Renewal Projects (e.g., voca- 
tional high school students constructing a solar home). , \ , 

Action learning in science and mathematics. Sherburne (1967) defines as 
"science youth activities," voluntary extracurricular activities in the areas 
of science, mathematics or engineering. These activities, which are not con-^^ 
sidered formal education, have a number of characteristics including: doing 
science rather than hearing about it; they often involve a group of disparate 
interests that an individual child is drawn tovard but that would usually not 
be treated as a unit in the formal curriculum; they are often long-term inter- 
ests; they are self-selected, voluntary activities, not requirements; they en- 
courage individual responsibility for learning; they^ encourage depth in the sub- 
ject matter beyond what is possible in the curriculum and they provide realistic 
career guidance. Some of the typical kinds of youth activities Sherburne (1967) 
discusses are: individual projects (includi.ng laboratory work), apprenticeship 
programs (in labs, industrial settings, or in the field), tours (laboratories, 
museums, zoos), competitions (science fairs, math contests, junior acadpmy of 
science), youth clubs (may or may not be school -related) and summer camps. The 
collectjqrL of.Xontributed Papers from the National Conference on Science Youth 
Activiti# (1970) contains reviews of a number of these programs. Areas re- 
viewed iricluded science clubs, science f^irs, junior academies of science. 
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!T®^r- y°^^^» seminars and lectures. Unfortunately, none of 
these systematic reviews is focused specifically at the early adolescent period 

^ilt n?^c;^t'"^^^f^''*'"S'?*uJ? ^'^^y adolesc^ce were available only in the Je- • 
view of science fairs. Highlights of that review (Seiger, 1970) are as follows- 
In 1963. two percent of all junior high school students w^re involJL ?n sc ence 
f?cI?;-on^"n;°J-J;?? students' projects were usually collections clasfi' 

fications or displays, and reflected mainly interest in the life, earth" and soace 
sciences. A survey of the Twentieth International sJ^ence Fa- r showed '"^ 

c e a'nT el tE'^'ISlEf V'' Uffsciences, including medi- 

fOTall Twenty-two males were in the |j%lb^anp^tition, but only one 

m;,th«iS^-'!^*^^^*"'^-JP^^"'"^"'""^^y' '^een mathematics clubs as well as 

mal levels. Thes^ nfor- 

n? J ^ provided support for students to engage in theoretical ap- 

?S:.'Mnr'r*l°?'^ mathematics. Mu Alpha Theta is an e>^ample of such a group 
l^uls JMch'pJr°n .rInrJ; ^^^l^ ^"3 Substantial growth in Jp^ter 

ational JrJfu?J52c ^^t developjnent of both programming activities and recre- 
ational activities through the use^ of canputer games. 

of infn^.Sr?","^!^^^;^*^^''^ is little data available on the impact of these kinds 
tlvi InJ;^^J5n''Jj^" S^^ld^en's skills and attitudes. What little eva ua- 
aulntJoHaid fn^S/' ^P^^^s Primarily on high school students, with less 
attention paid to middle school students. 



^c^'ionjearning in the s ocial sciences, 'in the area of the social sciencp.; 
It tJ:^-^ interesting applications of action learning For Sole 

ing" sici-al f^?enr'VH''r"''^.^?^^"*^ ^"^ (1976),1s a example of^di!' 
the folk or/.r^H wf;Hi*nJ^"J'-''?"'\^^ recorded, edited, and published 'much of 
sciences ?^clJde G^orJ,-^^fTJ°" applications in the social 

"d aS" nJ^o^ I '^eo^gia Anthropology Project, where students actually do 
digs and other types of anthronolnairai Ari-ix,n-if.c a^*.-^- Jy 



^Zn':i of anthropolSgicll aaivl es^''^ Ac eaV ng^s'u ed 

ifuSenLlearn methodology of sociology and o??a ?sycho^y.* 

construct on .nH ^L*^^ techniques of randan selection, sampling, and instrument 
^Dles .^;,-nn il^"-"""*"^*/" 5P'"'"°" P°ll- Sane of the more popularized ex- 
iled law S^rf •'^"'"^.'''f ^e"""* ^^^^5 °f government, city planning 

"Jerr;the?"?Ln^?12 m'Sle°'s^K^^r ^^^"^'^""^ '""^ 

_ , Difficulties of im plementing action learning ac tivitipc into the regular 

the'°t° pkl l 'sc ooi ^'^^'l^^'l '^^te3 above cafand do occ^r^o tsi de 

These evnSr?Lroc^?Jf action learning experiences during the school day. . 
of fL c?h^I? ^ '^^''"'''^ students to move outside the fomal institution 

anLpt to ?nclu"d/SSJ?' activities in the broader cooniunity. Wh^ schoo s . 
the^ ^r^ aJ ?Lct ,^"^\e^Pe^i!"ces systematically in their acadenic pr6grams 
cS.?- * ?^P" °^ problems encountered. First, there are inmense 

scheduling problems to be overcane. Secondly, there is rproblaS of IccSitf 
tion for such experiences (Smith and Barr, 1976). Another terrier to imolpJ^^n^ 
ing such experiences is the lack of information on their impfcr i^ edIca?Srs 

E e gu'a rtJ^°? fc^l irnV^'l'' ?^ ^'"'^ if Snfy'prov'if^o J 

tne quality of some of the action learning programs, then sclrool svstems miaht 
be more motivated to overcane the scheduling and accreditation prob?^' ^ 
[" ^1^^! educati onal programs as indicators o f successful options for 

t a't can' ui il "fepH^^ f'^. before, there is no "one" ducatfo a pr^'r am 
tnat can fuinll tlie needs of such a diverse population as middle school vouth«: 

merZrl o aUer^at'jve sch^^ff ''^k^^^^^^^' '''' '''' been succlss'?u°l T h' ' 
literature on alternative schools. There are a number pf alternative schools 
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that include middle school students. A few examples of such programs are: The 
Brown School in Jefferson County, Kentucky, which includes grades three through 
twelve; The St. Paul Open School in St. Paul, Minnesota, which includes kinder- 
garten through grade twelve; The Grand Rapids Zoo School in Grand Rapids, Michi- 
gan, which focuses on grade six; the Houston and Dallas Magnet Schools that ob- 
'vioasly include grade levels associated with the middle school. These schools 
incorporate a variety of formal and informal educational programs that could 
serve to indicate successful approaches to mathematics, science, and social 
studies for the middle school youth. In addition, these types of alternative 
schools are frequently evaluated and could help to shed some light on identi- 
fying successful programs. It should be noted, however, that there is a real 
need for more research and evaluation on the middle school and various informal 
and formaTTearning programs. It would be fallacious to rely only on the evalu- 
ations of alternative school programs since those data reflect the impact of 
many atypical educational innovations. 

Television 

By the age of eighteen, the average American youth will have spent fifty 
percent more time watching television than in school' (Siegel , ^T977) . In helping 
to develop pVograms such as NOVA, NSF has already participated in the dissemina- 
tion of informal educational opportunities that could impact scientific literacy 
not only among youth but among adults as well. Tressel (1978) points out that_ 
NOVA, which is both entertaining and informative, draws an audience of seven mil 
lion per week. Unfortunately, it is diffi'cult to assess the effectiveness of 
programs like NOVA in imparting scientific information and increasing science 
literacy. Apart from disseminating scientific information, programs like NOVA 
may help to establish the attitude that science can be both entertaining and edu 
cational. Once again, more research is needed to deteniiine the impact of such 
programs on the middle school youth. 

Museums and Science - Technology Centers 

Other organizations offering important informal Educational programs are 
Science-Technology Centers and/or museums. Many pf tjiese institutions are seek- 
ing to further public appreciation and understanding of science- and technology. 
As is the case with NOVA, data on number of clients served are available, but 
evaluation of educational impact is difficult. Also like NOVA, these centers 
may help to promote the idea that science and mathematics can be entertaining. 
The fifty-four member institutions of the Association of Science and Technology 
Centers serve thirty-four million visitors a year, nine million of whom are chil 
dren. By offering science and mathematics as educational entertainment, such in 
formal education efforts may promote scientific literacy and may lead more young 
people to consider careers in science. 

Implications 

• The diversity apparent in early adolescence is often ignored in traditional 
' educational settings. Adjunctive, informal, and alternative educational 

programs in science, mathematics, and social science may better serve the 
diverse needs of this group, and should be researched. 

• There are a small number of adjunctive, informal and alternative programs 
directed at early adolescents which could be identified and evaluated, and 
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information on successful programs disseminated. 



The iroijact of infonual educational opportunities on scientific literacy 
among f^J^ly adolescents has not been carefiAlly examined. The effective- 
ness of NOVA, museums, out-of -school organizations, etc.. for increasing 
scientific literacy have not been evaluated so that additional resources 
could be targeted most effectively. 

The problem of age segregation could be reduced by community experiences 
through adjunctive, informal, and career education. 
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SUMMARY 



This document explores various issues relevant to the education of early 
adolescents. Part I, The Early Adolescent Learner, describes changes in cogni- 
tion, social cognition, and social contexts during the age span. In Part II, 
The Learning Context, varous issues in early adolescent education are addressed. 
Among the topics covered are: school organization; teacher preparation and certi- 
fication; Sjc44nce, mathematics, and social science curriculum and instruction; 
group differences in course taking and achievement; career education; and informal 
and adjunctive education. Important conclusions from each major section of the 
report are listed below. - ^ 

The Early Adolescent Learner 

Early adolescence, defined as the period from age ten to fifteen, is a 
.significant though neglected period in the life cycle. It is a period of experi- 
mentation and re-evaluation, in which Ihovement begins from dependence on adults 
^ to interdependence with adults, peers, and younger children. The onset of puberty 
'during this period brings rapid growth and awakening sexual awareness. The aver- 
age two-year lag between the physical development of males and females during this 
period, and even greater individual variations, give rise to large differences in 
the needs and capabilities of youth in this age range. 

Cognition and Learning in Early Adolescence 

^ Early adolescence may bring new or increased abilities in abstract reasoning, 
memorizing, classifying, forming concept^j^atid other cognitive processes. There 
is substantial evidence that some, thougnBy no means all, youth attain what Piarget 
defined as the formal operational level during this period. These new-found abil- 
ities prepare some youth for much greater rigor and, abstraction in school curric- 
ula, but not all youth can be expected to have acquired such abilities, even past 
the age of fifteen. There is strong support for two* conclusions: 

• Some early adolescents have attained Piaget's formal operational level, 
though most have not. 

» o 

t . Diversity in cognitive abilities is characteristic of early adolescents. 

This diversity has implications for instruction, especially in subject areas 
requiring precision, abstraction, and logical reasoning skills. 

• Further study of the relationship of cognitive style and instructional prac- 
tices may reveaj^t interactions , important to science, fhathematics, and social 
science schoj^ng. 

^ Social Cognition ig Early Adolescence 

Early adolescence may also bring significant changes in Ifecial cognition. 
These include changes in the way impressions are formed of tJie self and others, 
greater sensitivity to non-verbal forms of , communication, and increasing awareness 
of moral and political dilemmas. Impression formation is characterized by greater 
abstraction, and diminished reliance on superficial characteristics. There is in- 
creasing attribution of motives, feelings, and desires to other people. New cri- 
teria may be brought to bear in the early adolescent's valuations of persons in 
society and of societal norms. Youth may begin to take spontaneously the role of 
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!S r^"''^?^ social discotirse. While these changes may be substantiated in 
some adolescents, they do not occur universally. Early adolescence is a period 
of great diversity in degree of social awareness and social cognition. These in- 
creasing capabilities of some early adolescents lead to several conclusions. 

• Educators at the middle/junior high school level must contend with diversity 
among early adolescents in psycho-social development, and the preemptive 
nature of social and other concerns during this period. 

• There has been little research on the relationship of early adolescents' 
.social perception schooling. For example, the effect of science^ 
mathematics, and social science teachers as role models who apply rational, 
scientific thinking in solving problems might be researched. 

t Due to the preemptive nature of social and other concerns during early 

adolescence, attention to motivational factors in curriculum materials may 
be especially important at the middle/junior high school level. 

Social Context of Early Adolescence ' 

Two major contextual factors in early adolescence are the adolescent's par- 
• ents and peers. The interaction of parent and peer values and thfe tension of con- 
"3 expectations from these two sources may be a significant condition of 
early adolescence. While the importance of the peer group increases .during early 
adolescence, research suggests that for most youth parents remain the principal 
source of values in choice areas perceived as most difficult or important. Par- 
ental behavior may have critical consequences for early adolescent youth. Differ- 
ent researchers have emphasized the importance of parental comnitment, of consis- 
tent and rational discipline, and of parents as role models during this period. 

TnPe'^ta'Ice of different social context support three conclusions 
relevant to education for this age range: 

• Early adolescence is a period during, which peers begin to become a more 
significant source of values. Science, mathematics, and social science ' 
achievement may be,more esteemed throughout this period, if it is fostered 
as a value of the peer culture. The furthering of such values in the con^ 
text of adult-led youth clubs and organizations, as well as the context of 
youth-initiated activities, should be explored. 

• Teachers would benefit from information on changes that occur during early 
adolescence in the significance of different social contexts (adwlts, par- 
ents, and peers) as sources of values. In particular, their significance as 
role models for scientific, rational thought should be researched. 

t More opportunities might be provided for early adolescents to explore sci- 
ence, mathematics, and social science in a variety of settings that provide 
for interaction with individuals of different ages and ethnic backgrounds. 

The Learning Context 

■ Early adolescence is a period of special challenge to the schools. The pe- 
nod brings rapid physical growth, the onset of puberty, the beginning of new 
cognitive abilities, participation in a broader social context, increasing impor- 
tance of peer affiliations, and greater sensitivity to the political and moral 
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aspects of situations and events. In response to these changes, the schools are ? 
called upon to offer increased diversity in both turricula and instructional .ap- 
Iproaches. Meaningful, relevant learning experiences should' be provided, including 
experiences in settings outside the school wal^ls. 



* . * 

Formal Public School Instruction for Early Adolescents , ' ■ • 

The two major types of schools for early adolescents are junior high schools 
and middle schools. They can be distinguished on the basis of the range of age 
and grade levels served. The traditional junior high school serves grades seven 
through "nine. Middle schools typically include grades six through eight, but some- 
times include grades as low as five or as high as nine. There is little evidence 
of any systematic differences between middle and junior high school curricula or 
instructional practices for youth at h given grade level. Research has failed to 
establish the superiority of either organization.. 

Science, mathematics and social science curricula at this level are typically 
"watered down" versions of high school curricula. Textbook-based general science 
courses are .taken by most middle/junior high school students. Computation, frac- 
tions, and decimals are still at the core of many mathematics programs for. this age 
span, but geometry and algebra are also found, the latter often being introduced 
as early as the eighth grade. History, geography, and stuViies of other cultures 
have been the most -typical social studies offerings during this period. Few cur- 
ricula have systematically incorporated significant content from tlie social sciences. 

Four important conclusions are as follows: ■ \ * 

• There are differences in the phi.losophy -of the middle- school and the junior 
high school, but the practical distinction between the two is unclear. .Cur- 
riculum may be quite similar in the two settings. The variability among 
schools is greater than the difference between the two sch6ql types. Gtven • 

' the lack of distinction between, middle schools and junior high schools-, the 
failure of research to establish the superiority of one or the other |s not • 
suprising. . |^ \ 

• Early adolescence is a period marked by dramatic physical, cognitive' and ^ 
emotional changes. For most youth, one or more transitions in patterns of 
school organization will also occur during this period. Along with these 
organizational changes (e.g. moving from the elementary school into the mid- 
dle/junior high school) comes an increase in the rigor demanded, by science, 
ma1>hem«tics, and social science instruction. The coordination of changes 
witfvHi the learner and changes in instruction is an -area of needed research. 

• The nature and purpose of science, mathematjcs, and Social science instruction 
at the middle/junior high school level needs to be evaluated in the context 

of instruction from grades K through twelve and beyond. The provision of 
relevant, motivating instruction at this level may be critical in encouraging 
further study and ultimate career selections in these areas. 

• Research on middle versu^ junior high school organizations does not consis- 
tently favor either type of school. This suggests that a more useful focus 
for research would be the outcomes of specific curricula and/or instructional 
practices, regardless of the typfe of school in which they are implemented. 
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Teacher Preparation and Certification 

; Most teachers at the middle/ junior high school level were trained as 
?jS??nn trSif^ T s^;?"?^*"^ school teachers . and many have no strong identi- 
fication to the intermediate grades. Published statistics indicate that few 
degrees, are awarded in junior high school education. However, since 1968 a sig- 
mJln?! ""'"ber of states have taken action on certification requirements for 

cn2r]l^raf? ^"^l? ^^^^^ °^ institutions are now training teachers 

specifically to work in middle schools. . - 

• The unique educational needs of early adolescents call* for teaching 

, professionals especially interested in and trained to work with this 
age span. The normal, healthy majority of early adolescents as well 
as those with special difficulties. should be served by persons with such 
training. Historically, such training has not been widely available, and 
most teachers have specialized in either elementary or secondary school 
instruction. . 

• Preservice and inservice programs may be especially helpful to middle/ 
junior high school science, mathematics and social science teachers who 
were not trained specifically to work at the early adolescent level . 

Staff Support > . 

Recent cutbacks in schooling have led to fewer state-wide subiect area 
S^a?i-«^nH"^«:n??.°?^ """^ district level curriculum supervisors. Most science, 
social science teaphers in grades seven through nine relied upon 
other teachers as a major source of information about curriculum materials In • 
a recent survey, many middle-school science teachers expressed a desire for more 

ISn^r^SLt^'tJ^l^^^^^ "^^^'^ 5"9g«t « "eed among middle/ 

fiZ?^ il?l5!f °^ teacher^for current information on new curricula and instruc- 
tional materials. The conclusion is as follows: 

• "^^AA, a. critical Jack of current information on curriculum among 

middle/junior high school science, social science and mathanatics teachers 
As traditional information sources such as curriculum supervisors and 
statewide coordinators have become less common, the importance of curriculum 
information dissemination via teacher centers, workshops, and inservice 
education activities has increased. Only limited data are presently 
available on perceived teacher needs and informatioTi sources specific to 
the early adolescent period. . ' 

Science Instruction for Early Adolescents » 

Science instruction for some early adolescents can make more effective use 
Qf logical operations, critical thinking and heuristics than instruction for 
younger children, although a large proportion of early adolescents are still at 
the concrete operational level. Studies of direct instruction in logical abili- 
•ties have shown that application of these abilities in specific situations can 
be taught,- especially to students at the eighth grade level dr above 

Different studies have consistently shown a decline in the attitudes of ' 
junior high/middle school students toward science. There is strong evidence 
for this phenomenon, and It is cause for concern. 
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Teacher* preparation for middle/junior high school science instruction also 
gives cause for concern. Science tea.Chers at this level tend to regard their 
own training and subject matter Information as much less adequate than do senior 
high school science teachers. 

Conclusions are as follows: 

Research on the Piagetian model indicates that many early adolescents are 
not atf the formal operational level - Reliance of current science curricula 
on formal operational abilities should be investigated. New curricula or 
supplementary materials may be indicated, ^ ^ 

• Numerous instructional sequences have been used. with apparent success to 

- teach specif ic, logical operations or analytical procedures. These methods 
appear to be most effective with children at the eighth grade level or 
above. The lower limit of age for effective instruction of this type shou.ld 
be determined, and ways to facilitate transfer to new materials should be 
investigated. \ ^ ^ 

• Teacher preparation for middl6/junior high school science i^ an area of 
critical Concern. Studies^ indicate, tbat junior high school teachers believe 
their science content and methodology to be inadequate, 

• % Deteriorating attitudes toward science between the sixth and tenth grades 

-indicate that early adolescence is a critical period in maintaining and/or 
(ydlfeing positive attitudes toward science. The possible linkage between 
'«Hling rigor and/or decreasing relevance in science instruction and in- 
craSing student dislike should be researched, ' 

Mathematics Instruction for Early Adolescents 

The formal operational abilities which emerge for some youth during early 
adolescence are important for mathematics instruction, Some^bright fifth and 
sixth graders have been shown to be as capable as many college students in learning 
mathematical logic. On the other hand, many early adolesc.ents are still at the ^. 
concrete operational level ,- and may not profit from instruction that is tpo abstract. 

Research on instructional methods and teaching has been fragmentary, as most 
investigators^ have ftxiusecL on sm^ll content segments at specific grade levels. 
This research suggests that problem solving is facilitated when problems are 
presented in "relevant". contexts, but the overall superiority of one instructional 
approach to another has rarely been established. One general approach which 
appears promising, especially in highly structured content areas like mathematics,- 
is Bloom's mastery learning. 

Research on attitudes toward mathematics has shown a strong relationship 
between mathematics attitudes and achievement at the middle/junior high school , 
level. ^ ^Sex differences, in attitudes become apparent during this age span, with 
boys Viking mathematics better and earning higher achievement test scores. than ^ 
girls. ' . 

#1^ Research based on the Piagetian model clearly indicates that many early 
adolescents are not at the formal operational level i Existing curricula 
^ should be examined to determine the extent of their reliance on formal 
operations in the Piagetian sense, and either supplementary instructional 
materials or new curricula may need to be devised. 
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Most research studies involving- early adolescents have focused on only one 
. grade level. Comprehensive investigations of the entire middle/junior high 

school period are calletf for., 

^ *Sjgnificant sex differences in attitudes toward .mathematics emerge during 
* e^rly, adolescence. The middle/junior high school years appear to be' a 

critical period for intervention if "mathematics anxiety" and. lower achieve- 
ment scores among females are to be countered. ^ acmeve^ 

^Social Sci ence Instruction for Early Adolescents 

?°"''i!-^''^^!9nated. specifically »s "social science" are offered at the 
midd e/ounior tifgh school level. Thus there i^ substantially more infomation 
?nclin;l? °" ^'^olescent social studies .instruction than social science 

' rJ^ili • • W^i^f "^esearch IS available on social science instruction has been 
largely inconclusive. This may be due to a lack of precis1o«.~ in describing the 
•MrnJ''nfJS"^- treatments studied and to the. brief dufat.ldn of most suJh JrLSents, 
Many of these studies alsa suffer from limited genera lizability as they focurori 
rSi&^J? ar.H*i;.°-^'?2^ T ^fV comprehlftsive revieJ/s of the e^ire 

S?-^-^^^''!^' ^'?e!:e,^s a'cjeveloping research literature relating cognitive 
' d!^?^?^^!'^ ^ work of some developmental 

?h+S!i^^fH provided evidence, of differences between concrete and formal 
•'S;rl^L?I! '[^^'^S to .concepts su(Jhr as freedom or justice, few implications of 
•such.,findings have been exploited in the classroom. . 

•.. .Several conCl us ions.are as follows: ' 

' - courses dfefignated specifically as "socTal.'sciehce" are offered at 
- .the middle/junior high Schoal level. © ^ ' 

• • Most reseajtth studjes involving early adolescents have focused, on .only 

. one grjde^vel. Comprehensive investigations of the pntire middle/ ' 
■'^^ junior high school grade rangie are called for. " 

5 ^ V Li ttlej^esearch-relatihg- early adolescent cognitive development to ability 
t ' > science intent has appeared. Research that isolates 

' **J required for social science Instruction is needed. Such research 

might draw upon the kinds of abilities identified by developmental "^^"^"^^^ 
psxchologtsts. 

• . Diversity In level of cognitive developmiitfjnay have implications for 

social sctence. instruction. If formal thihkers can master such abstract 
^ ' concepts as freedom or justice, while concrete thinkers cannot, d iff eren- 
' c - tial instruction might be indicated. ■■ . ' r ' 



lence 



Groitp. Differences jh fear ly Adolescent Science. Mathematics^J and S ocial Sci( 
Course laking and Achievement - . . . — ~~- ?L.v ..^ — \., \ ' 

• • Psychologists have dcicumented numerouf' differences betwen the performance 

SltlflJ! t?^ tfyflf J^J.li ^-^ unclear whether most of these arise from different 
patterns 'Of abilities,. different social expectations, or both. There is a large 



An unfortunate pattern that of ten begins duri.ng^the nriddle/juni(|r high sc%pt''^ 
years, especially among women and minorities, is as f^-TJows,. Diie to or rae^ j| 
S'tereotypes, "ftiath anxiety", or pei^ceptions of mathematics courses as dtfficuUij .^^^ 
students avoid advanced mathematlfs sequences, tfithout such coursework, they 
then lack the prerequisites for iriatltOTatically oriented hig^ school science 
courses, e.g. physics and chemistry.' 'finally, lack of adequate science and mathe- 
matics preparation virtually precludes post-secondary training in many areas, and 
also limits the job opportunities. jbf students who dp hot elect to go on to college, 
t^jfe- extent of this problem is shown by data on differential tourse enrollments of 
males and females, and of various racia 1 /ethnic groj^s. '. I 

Conclusions to be dravyfy from these fintj^ihgs are as follows: 



Sex and race stereotyping, "math anxiety", and lack of awareness of the 
importance of mathematics lead many s-tiid'^nts to -^AMfl|9|cessary courses 
beginning with algebra in the eighth or.m^^ gradajjj^^ problem is 
especially acute among women and'minorittes. •^^^■B^ * 

• Students who avoid high school mathematics >equences''Wically do not have 
the mathematical skills required fo^* high'ic|!OolhSC courses such as 
chemistry and physics. Such avoidaiite'oft^n. begins in early adolescence. 
.More students might jfee encouraged- t^ tjike-jsueh courses if development of 
necessa^lr mathematic#skins were incprgpr^te/J into course content. 

f Science a nd^athematics courts ,fefey<)rid' tbe^^^m^^ school level 

.are necessefn^ for mkiy careefs a;id'fa)r*';a >iigh science literacy. 

Early adoj^e'scents and their pJrents^O€|p'$^^^^ to the importance > 

' . of science and mathematid^ course ■ta^iiif,^'^^^^^ high school 

. - level. ■■ V? ... / f, --l; -^ih.:./ 

Curricula for Early Adbiescefit Science.. tohematics. and Social Science Instruction 

A canprehensive curriculum for the^niiddTfe/junior high. sc^ in.science,^ 
mathematics, social siielice^ or scrafe confibihatixin involving these subject areas would 
include many elements. 1 1: would offer a' <buyse of. study spanning several school 
ye«frs, on^hized.^a(:*cdrdinjg to s^(^ con0stent educational philosophy and operationa- 
Itzed in'a^iBange' oT ihstrUcffonal materials. To be effective, it would be accom- 
panied by materials fbr teacher preservice programs and/or inservice programs, or 

Mother provisi OR would; b%made for sufficient staff preparation to permit adequate 
implementation. "Whije isolated materials are available from many sources which are 
suitable for 'use wi^ early adolescents, few comprehensive middle/junior Jiigh 
school curricula are^ available. Most available materials for use with early adp- 
lescents are. part of either elementary or secondary school curriculum series, or 

'are included in series spanning grades K through 12. Tabulations of federally 
funded projects involving research on .adolescence suggest that much work is ongoing, 
and that the majority of ongoing projects invP^e some form of educational curri- 
culum. Available tiata do not indicate hpw much of this work is specific to the ;. 
early adolescent period, however. No source was located which systematically 
surveyed the effectiveness of available middle/junior high school science, math- 
ematics, or social science curricula. s In the absence of such a revi^, it is 
••n/-ioa». uihoi-hor rocniivrpc wniild hp hptter channeled into curriculum development or 
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are focused spec if iM|ly on the period of mr.ly adolescence. Rather thi 
age span ts often covered at the end' of ^n elementary curriculum series 
at the beginning of a secondary series. 

•. Information on the scope, suitability and effectiveness of existing curri- -""^ 
cula should be compiled. 

Career Educatilon for the Early Adolescent ^ 

Preparing youth to participate in the labor force is increasingly viewed ^s^' 
a responsibility of the schools. To further this goal among others, writers on > ^ 
iTfZ developed models which span the years from kifidergarten 4nto 

adulthood. Typically, the middle/junior high school years are viewed as a time ' 
for career exploration, studying different 'ogcupations and different applications 
of skills and information learned in schoq^l . . The actual' content of career education 
programs varies widely, and research has Selrfffamperea by lack of consensus oh a 
definition. Some of the instructional practices which' have been used with early 
adolescents arejnterviews ef workers, research projects by students, class dis- . 
cus54iyns about the w Id of work, hands-on activities in which students try per- 
forming tasks a worker would, field trips, "shadowing" by students of an adult 
at work, and rple-playing. Capitalizing oji carmunity resources in providinq 
experiences outside of the classroom setting is generally encouraged. Most evalu- 
ations have reported some benefits associated with career education curricula, 
mos.t typically gains Ip information about specifid occupations and more favorable 
attitudes toward work. " 

Conclusions concerning career education are follows: • ' 

*. ■' ... . - ' 

* irll!il°54°^ education concepts in«^- the In 

mathenratics, science, and social s(fence .currfculi*n may facilitate the 
preparation of youth for participation in the world of work. 

• The use of caimunity resources can acquaint students with ^real world" 
applications of abstract science, mathematics, and so&i^l Science concepts, 
can provide contact with adult role models in occupa^aihal settings, .;and 
m^ help motivate youth to^cir.ry out necessary cai^idiB'expl oration and i 



decision-making. 



• Career exploration in early adolescent science, mathematics, and social 

science Instruction might encourage more youth-to consider careers in these 
areas. . ; >^ 

Adjunctive and Informal Education ' 

#, . • The great diversity among 'early, adolescents 'implies a need at this age level 
for a varied of educational program^. These may include educational experiences 
in settings outjide the classroom. Complementing structtreh classroom settings^ 
are the many informal educational settings of day-to-day life. It is in these 
settings that people acquire facts or ideas just because thery kem interesting. 
They occur at home, at work, and in casual Conversation, but zoos and museums; 
television and other media mav contrihntP mncf Tnfo»«io/t4a4.« k»4-...»»» 4.u- < i.t 
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instruction. Examples include science clubs and sciences fairs , as well as 
complete educational programs in out-of-schoo.l settings. These latter adjunctive 
programs, offering alternatives to' the classroom setting, may be termed action* 
learning programs. 

Action -learning programs may offer attractive alternatives not only to 
youth disaffected from the school, but also to independent and highly motivated 
youth, who wish to pursue their own 4^terests , explore the resources of the im- 
munity, or engage in community servTce. « jp 

Examples of other .adjunctive'activities include individual student projects, 
tours (e.g. of laboratories, museums , <or zoos) , science fairs ,. mathematics contests, 
and computer clubs. Problems of scheduling and accreditation of ten* preclude 
such activities in tf)e course of the regular school day. In addition, such acti- 
vities .are difficult to evaluate systematically. "Hard data" on effectiveness of 
such activities might encourage .their adaptation in more middle/junior high schools. 

Informal .educational opportunities are typically available to persons of 
all ages. T^iJfy are provided systematically by television series such as NOVA, 
as well as by exhibits in SciencerTechnology Centers, zoos, and museums. By 
offering science arid mathematics as educiitional entertainment, such informal edu- 
cation efforts promote scientific literacy, and may lead more young people to 
consider careers in science. 

The following may be concluded concerning adjunctive and informal education: 

• The diversity apparent in early adoTescence is ofte/i ignored in traditional 
educational settings. Adjunctive, informal, and alternative educational . 
programs in science, mathematics, and social science may better serve the 

. diverse needs of this group. 

• There are a small number of adjunctive, informal and alternative programs . 
directed at early adolescents which could be identified and, evaluated, an(k^ 

- informatioC^n successful programs disseminated. 

• The impact of informal educational opportunities on scientific literacy 
among early adolescents has not been carefully examir^ed. Evaluations of the 

- effectiveness of NOVA, museums, and out-of-school organizations for in- 

' creasing scientific literacy could inform policy decisions for further develop- 

rent and/or for dissemination. 
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